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■ These notes have been arranged for the use of a class in Indian Botany, which 
has been held at tlje Botanic Department for Indian Forestry Prolsationers during 
recent years. The text sufficiently expresses the narrow limitations of the material 
and time available : it has been collected in the present form of 16 lecture-schedules, 
as affording a working draft for further amplification by students, in view of the bulky 
abd expensive nature of more oflidal publications : afso as being something in band, 
which, however imperfect, may serve as the beginning of a more definitely modern 
coujAC' of Tropical Botany. 

E,pT.tNic Gardkx, Oxford, 1921.' 


Systematy of Indian Trees : Introduction. 

ifsIDIA comprises a botanical region of 'essentially Asiatic and tropical cmi- 
tiiienral area^ ranging from primary evergreen i-ain-forest to the limit of Alpine plant- 
life -at the liigher elevations of the Himalya, -Including sub-equatorial swamps, mountain 
rain-forest and the deciduous monsoon-forest of’ drier central tracts, the vegetation of 
grassy plains, estuarine mangrove-formation, sandy sea-coast, savannah ,and "park- 
lands, as w^ell as tracts of dry arid sandy or atony desert, and affording examples of 
all types of tropica,! vegetation and cukivalion. 

Such may serve as an introduction, to the optimum ecological regions of ihe 
present world, on a scale and of a character wholly distinct from the impoverished 
vegetation of more northern latitudes, and the mediocre types of European or indi- 
genous liora, which iiave long served as the elementary review of Sysieniatio Botany. 
Under such optimum conditions plant-life may be still dominant, as well as enor- 
mously ])reponderant. Much of the area has produced forest continuously tliroiighout 
known geological time ; competition and natural selection continue to act on an inten- 
sive scale. 

Botanical interest centres in forest-formation, as expressing the infinite possi- 
bilities of combination of the same generalized features of somatic organization in 
response to extreme biological factors as intensive insolation, problems of water and 
food-salt supply, perennation over intense drought, the protection of the reproductive 
processes and of the developing seeds, the possibility of dispersal to unoccupied 
ground or of active competition in closed .formations, and the critical Stages of lire 
successful germination of the embryo, as also of its juvenile condidon. 

' The most characteristic feature is intense insolation, which gives practically 
unlimited supplies of piiotosynthetic carbohydrate, in excess of the possible capacity 
for further proteid-synthesis, dependent in turn on the food-ions of the water-supply. 
Waste polysaccharide is utilized in timber-production and xerophytic protective 
mechanism of scle.rosed strands and payers, conspicuous also in massive capsules 
or sclerosed indehiscent fruits, as again in the production of starch or hydrocarbon fat 
and oil, giving enhanced possibilities of Mood-storage ’ for embryos in germination, or 
again as the sugars and organic acids of large succulent fruits utilized for the dis- 
persal of seeds by animal agency. 

Increased rates of metabolism follow higher temperature. Foliage-leaves may 
be reckoned in feet instead of inches, and the same applies to the development of the 
annual shoot Flowers range to huge mechanisms, or maybe reduced to the .merest 
vestiges of economized systems. Pollination by bee-agency is less predominant in 
forest-formation ; small mechanisms are associated wdth flies and insects with sliort 
proboscides : larger mechanisms grade to moth and bird-visitation. 

Water-supply, regarded not only as the essential component of the dilute 
medium of living plasma, but also as the source of food-ions, is the primary 
lactor ill promoting ecological formations, and determining the evolution of types of 
liigher grade, according as the supply may be permanent, casual, seasonal, or practi- 
cally non-existent. Methods of economizing the available supply become the rule, as 
few plants do not feel the strain at some time of the year, day, or of their individual 
life. Similarly all advancing stages of the ovary-chamber, which marks' the evolution, 
of the Aiigiosperm gynoecium, from the primary closing in of free megasporophylls to 
phases of syncarpy and the elaboration of the inferior ovary, are to be app!*oachei! 
froiii this standpoint The case of the * green-fruit affords ‘conspicuous illustration. 
In evergree.ii rain-forest, flowers^ and fruits of the upper exposed levels, competing 
with the foliage-leaves for water-supply, present . advanced xe.romorpliic mechamsm. 
In seasonal deciduous monsoon-forest green fruits subserve seed-protection into the 
driest months of the year, with increased 'devices of osmotic - water-storage, sclerosed 
layers of massive ovary-wail, packing of the internal cavity with dry or succulent liair-, 
growths, succulent seed-arils, or lamellar extensions, the production of terpeiies. 


glandular' hairs^ spinous emergences, ' wing-like -shading laminae— all as mechanisms 
capable .of subsequent utilization, more, or less successfully, in the dispersal of fruits 
and seeds. Minor examples of such phenomena in trees of Northern latitudes illue- 
tratc the feet that all such adaptations were originally attained during the rigorous 
selection implied in solving the problems of tropical vegetation. 

Forest Trees, taken as plants with perennial woody habit, ranging from small 
shrubs and climbers to massive timber-trees .of .high forest, are scheduled at 4,400 
species (Brandis., 1911), those giving appreciable timber at 1,450 (Gamble, 1903), txs 
economically significant to the forester, 300 (Troup, 1913), and at least 200 may be 
regarded as generally important. 

Systematy : For purposes of cataloguing and ready reference, plants are classi- 
fied in groups and sections (phyla), to families, genera, and species, the main outlines 
of whiidi are still more or less empirical and .largely traditional, though aiming at 
a ^ Natural System %• i. e., one expressing genetic relationship. The recognition of 
even a ‘ species ^ is still arbitrarj^ and all classification may be regarded as provisional. 
Tl^c morphological organization of the flower, fruit, and seed,, as including the com- 
plex processes of racial mechanmn. of reproduction, is generally utilized ; since this 
covers the elaborate provision for the specialization of the floral shoot-system and its 
mechanism, as concerned wiili : — (i) the essential process of cross-pollination, or the 
appro,xiniation of the microspores to the vicinity of the megasporangium of the sporo” 
phyte-phase ; (2) the elaboration of the ovaiy-chamber as the special feature of the 
Angiosperm; (3) the mechanism of seed and fruit-formatioii as allotted to post- 
sexual nutrition and the care of the embryo ; and (4) the structures associated with the 
dispersal, perennation, and germination of the. seed.. So complex and inter-related 
are the adaptations for these several functions, taken singly or in combiiiation, that 
the somatic organization of the general vegetative and arboreal growth, its morplK)- 
logy and relation to insolation and desiccation, as expressing tlie more immediate 
relation of the individual to iis present • environment, become of relatively subsidiary 
importance. Such data ma}' be still significant in lesser degree ; since though, they 
are equally the ecological inlierilance of past ages, they appear on the whole less con- 
servative in obscure mechanism, through which may be traced older factors in the 
evolution of flowering and seed-plants of more remote epoclis. 

Systems of Classification, though now admittedly aiming at phylelic presenta- 
tion, are .not to be criticized too strictly in this direction. A ‘ Sj’stem ’ is the oOicial 
presentation of the subject at any given time, with which the individual botanist lias 
little to do. Cataloguing and bookkeeping have to,, be maintained as a common 
' -Standard of reference. The limitations of species^ genera, and families are commonly 
accepted, though subject to minor sources of error ; these become the units , of 
' systematy. Official systems only diffier as, they reflect more modern outlooks for 
regarding tlie grouping and terminology of the larger sections. Tiie arrangement of 
the latter in any linear sequence for book-presentation is largely a matter of con- 
venience and convention, : ' ■ ' 

. ■ ' ’ -Ifatiiral Olassifieation aims at the arrangement, which may fiiost clearly visualize 

the phylelic progression of different races';' but the life of every higher plant involves 
the balanced compromise in the solution of quite, a number of distinct problems, each 
requiring a set of complex specialized mechanisaij adapted from the remains of past 
mechanisms of older phases of existence^ ; Hence byery race,, genus, and species may 
shov/ independently combined lines of evolutionaiy progression, or even of deteriora- 
tion, in many different directions differently, or at ^unequal rates. No very ' primitive 
6 t archaic plant can be now in existence all may be. highly organized ’in diftere'nt 
respects, or present different horizons of attainment in the same category. AH systematy 
thus ends in being anificial to some extent, and .convenience is more important than 
■v pedantic discussion; after all, systemaiy''is;made for-the advance of scientific botany, 

* versa, atlcl classification can.'no longer be- regarded as. an end in, itself. 

' The Modern System, based ■ on the .Naturai^System of Jussieu ( 1 789), extended 
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by De Candolle {i8i:8’-73)j has been ofiicially, organized in tlie Gem'ru Pk^ikrum 
ofBeiitham and Hooker {Kew,,i862'-S3)^ andiuither emended and extended 
Fflanzenfaniilie'ii of Engler and Pr^ntl^ (Berlin^., 1-889-1908), Pending a fiiither 
revision of the whole field by aii -.acc#ted\and competent autlioritjj the text of the 
last stands as the iiMniate appeal.. 

For purposes of general investigation a method of Plant Bescription is required ^ 
expressed in concise and readily intelligible' phraseology, a method of interpreUUioB of 
floral construction in terms of a Ploral Biagi’am, and again as scale-drawings in 
Sectional Elevation : in addition, data for -time-factors, and details of the ^\'orking 
mechanism in relation to insects and other external agencies, the siriiciural details (d” 
the fruii;, and tlie biology of seed-dispersal i\Iuch of the older literature is expressed 
in obsolete lenninology which reflects antiquated points of view. Hence new descrip- 
’lions, in plain English, new figures, and especially accurate data for floral biology and 
general ecology are urgently required ; and the. field is limitless. 

O-en.em ’Plantariim oflXeWj 'though obsolete botanica.lly, is still largely 
' official for British 'Government Dep'artments. .■ For present purposes the compromise 
adopted by Brandis (1911) will be followed as far as possible ; this being so far the 
official presentation for Indian foresters. Large, well-differentiated petaloid flowers 
are conveniently dealt with first; smaller reduced, or more eleiiieiilary forms |)resent- 
iog greater difliculiy, may be- taken later.' ■ Hence Polypelalous ThalairJflorae are 
'foliowed by Eucyrdic Disciflorae, and' these by Calyci florae. Tlie Ganiopetalae 
Sympetake ') in turn by .Mcnochlamydeae which cpmp)rise a mixture of some possibly 
'more, archaic types with many undoubtedly ' reduced and secondarily ' apeialoiis I 
' ’ilil’onocotjledo.ns, as of minor a'rboreal importauce,are left,- till last, ahougli containing; 
^ |,d'iyla of extremely divergent and advanced' organization ; and some reference is made 
’ to Gymiiosperms. . - ■ ' • • ' ■ ' ' ' ■ 

Tlioiigh often minimized in jModern Botao}-, a praclical acqiiainlaiice with 
a wide range of Angiospennous plants, their nomenclature and da'ssifi cation, is still 
an integral part of the equipment of every working botanist : as an intimate know- 
ledge of 'tiie living plant in all its phases and mechanism is the only sure basis fo?’ all 
economic or technological exploiialion of available natural resoinoes of due plant- 
kingdom, on which tlie human race is still wholly dependent. The l.iroadei* lines of 
geographical ecology, as also methods of culture and the utilization of economic pro- 
liucis, are referred to standard text- books on Indian forestry:— 

,For G-eneral liiteratiire, cf. ; — ' , ' ' 

Brandis (191 x), Indian Trees. 

Gmnidr (1902),, A ]\Iairaal of Indian Timbers. 

Troup (.1913), Indian Forest Uiilizadon. 

I roup (1921), The Silviculture of Indian Trees. 

Srhimper (rpogk Plant Geography, Eng. Trans. 

Eugkr-Frand (1889-97). Pilanzenfamilien. 

For liiiistrations, cf. the older floras . 

IVtghi {]\Iadras, j8.-4o-“5o), ■lllustfations of Indian Botany, 2 \’ol$. 

(Madras, 1840-50). leones Fiantamm Indiae Orientalis, 6 vols. 

.Rtuxhurgk (p795). Plants of the Coast of Coromandel, 3 vol?. 

Beddome (Madras), The 'Flora Sylvaliea for Southern India, 2 vols. 

Waiiirh ('1830), Flaiitae Aslaticae Rariores, 3 vols. ' . ' 

, ' Brandis (1874), Illustrations ■ of fthe Forest Flora of Nonh-W'esi and Central 
India. . ' -f ■■ . 
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An giospeitns: Dicot: Pol}'pet : Thalamifl ; ! Polycarpicae. 

APOCARPOUS FAMILIES are usually approached from the slandpoint of 
the Ranunciilaceae (27/1200) of the N. Temp*, but these are typically herbaceous 
types and are wanting in tropical forest: Clematis' {1^0) h woody, including 
liana* forms climbing by leaf-petioles : cf. X*. mojtiana of Himalya, climber flowering 
in spring on short spur-shoots ; flowers- 2-3 in. diam. ; perianth-segments 4 (5“h), 
white: stamens 100-130; carpels 40-50, each with i functional ovule and rudiments 
of others ; fruit as a cluster of achenes, i -seeded, with long hairy style enlarged and 
assisting in wind-dispersal C. lanuginosa, China; ’with many vars. and hybrids 
(Flort.) : ilowers large, solitary, terminating spring shoots, 6-8 in. diam. ; per. seg. 
6-8, pale violet-blue; stamens 100-200, carpels 100-120; fly pollinated, with large 
achenes and long style persistent. 

Magnoliaeeae (9/ 100), essentially a family of tropical and sub-tropical trees, 
founded 1818. These afford the nearest approximation to the general conception of 
^Yhat primitive Angiospermoiis flowering trees may have been in the p-ast ; hence 
-appropriately begin the system. 

General fcaliires ; leaves large and simple, with a sheathing stipule-construc*- 
tion enclosing the next younger members. Flowers solitary and teriiiinating the 
foliage-shoot, usually large and conspicuous,' hermaphrodite, spirally constructed 
and indeflnite. Permifh trimcroiis, of the type 3 + 3 + 3 ; Floral rmA/fTtA elongated 
and presenting distinct zones ; Androeeium of many stamens, separated from the, 
gynoecium of numerous free carpels; the latter eacli reduced to a small ovary with 2 
or more ovules, and with prolonged stigmatic tip. Usually prologynoiis and pollinated 
on -first expansion by flies. Fniii ranging from dry dehiscent follicular type (usually 
dehiscing by the outer edge) (o achenes ; seeds with a small embryo in endosperm 
storing fatty oil 

As available forms cf. 

Magnolia eonspietia of Japan (Hort.), flowering on the bare branches March, 
April, 3-4 in. diam., perianth- segments white ; stamens 50-60, with massive filaments ; 
floral receptacle to 30 mm. long ; carpels 60, each 2 ovules ; mechanism markedly 
protogynous, not setting fruit (Hort.). 

M, grandifiora of N, Amer., 60-80 ft. (Hort. in vars.) ; leaves large, evergreen, 
coriaceous, stipule 3 in. : Flowers 6-8 in., diam., strongly scented, tly-pollinated ; 
often semi-double; stamens about 60, carpels 50'; seeds 1-2, the compact dry set 
(3-4 in.) of pods (30 mm.) dehiscing, by external margin as well as by inner suture. 

liiriodendroii Tulipifera, Tulip "free of N. Amer. and W. China, Hort. ; hand- 
some tree, ;i6o fi;. and 8-10 diam., with deciduous characteristically 4-lobed leaves, 
and broad flat adpressed stipule pair, in. ; Flowers (June) solitary, 3 in,, per. seg. 
greenish-yellow with red flush, stamens 40, carpels 100 ; fruit as indehisceiit samaroid 
achenes with wing-prolongation, 2-| in., 1-2 seeded. 

, , Indian forms include species of IMagnolia chiefly from Hinmlyan regions. 

Magnolia Oampbelii^ a- large deciduous tree ■ of E. Hitnalya ; flow’ers on bare 
wood in manner oi'AL eonsjdeua, 6-io in. diam., white or x^ose-coloured, fragrant: 
perianth sags. 12-15; fruiting gynoecium elongated to 6-8 in., woody carpels, 
1.2 mm., dehiscing along outer edge, seeds usually i, red, 10 mm, - 

'Miolaeiiaoxcelsa/a tail deciduous tree of E. Himalya (Darjeeling); flowers 
white, 4 in. diam.; per.' seg. 12, trimerous or tetramerous ; stamens 100-120, carpels 
50-60,021 a receptacle' 13 mm. long, spaced 5 mm. from aiidroecium ; ovules 3-4, 
stigma hooked ; Fruiting portion elongated 4-8' in.,, lax, with follicular carpels, *| in., 
dehiscing on outer edge ; seeds 10 mm,, with red sarcotesta, taken by birds. 

Cf. M. ChamJ)aai, a large evergreen tree of E. Sub-Himalya and W. Ghats, much 
cult.'; Flowers 2-3 in. diam., fragrant per, segs. .15, yellow-orange ; fruiting Vecep- 
^tacle erect, extending to 3-6 in.; dry follicles' ovoid, 20 mm., ‘dehiscing by outer 
toargin, seeds 3-5, '10 mm., with pink sarcotesta.^: ■ . 

‘ X ■ • ■■■ '■ " " 


Also note Taiaama Ilodgsomin Hill-forest, Nepal, more generalized in gynoeciiim , 
in fruit this becomes an erect and massive .conoid aggregate, 4-6 in., with woody 
carpels (100 or more), dehiscing normally -by ventral \suture, and coming away 
from the axis, , . . ‘ . 

■ ' Anonaceae (46/800), based on American forms of Anom (rSoS). and extended 
to a wide range of trees essentially of tropical forest, .with- ..simple leaves, exstipulate. 
Flowers usually hermaphrodite ' and trimerous in perianth, of the type 3 '^sepals'/ 

3 4- 3 ^ petals 3 giving floral mechanisms of high specialization, fly-pollinated chamber- 
types ^ often large and highly-coloured. The 'floral receptacle is usually fondenseif ; 
the aiidroecium of indefinite stamens with irregular arrangement as a platform of 
anther-facets ; gynoeclum indelinite of free carpels, the ovary-region reduced, and a 
specialized stigmatic surface. In fruit the carpels enlarge, with great range, often 
long-stalked, i -seeded or many- seeded, succulent or woody. The seeds arc large, 
with small embryo in a conspicuously ruminated endosperm. 

Wholly distinct from ]\Iagnoliaceae in fruit and seed-organization, convergent in , 
elementary floral construction with trimerous perianth and small stamens and carpels 
closely compacted to a platform-mechanism, pollinated in a half-closed bud condition. 
Indian genera 15, including and Alilhisa of deciduous forest, Polyaltkia^ 

Unona, Uvaria^ A^iona. In the most characteristic floral mechanism the valvate 
^ petals " close in over the essential organs to constitute a damp protected chamber, 
access to which is permitted by slits or windows left between the petals. The original 
deliiscent fruit is seen in Anaxagorea zeylanica^ a mere shrub ; in others it is in- 
dehiscent, and each carpel tends to be sclerosed to a sub-spherical nut-like body, 
often longystalked ; a * head ’ of fruits being,, in such case produced from one flower 
{Folyalihiei). In ..I the entire aggregate of carpels may become coalescent and 
succulent, giving an edible many-seeded massive fruit ; cf. ■ A . spmmosa^ Sweet-Sop, 
cult ill tropics; flowers small greenish, 2 in., perianth of type 3-4 3-4-3’,; aggregateof 
stamens heniisphericai ; the fruiiing gynoecium enlarges to 2-4 in. diam., with seeds 
in soft succulent pulp** also A , 7 fiur 2 caia^ Sour Sop, with pointed carpel-facets,, 
nimdaia. Custard Apple, also cult., fruit with pentagonal facets. 

CanangiiiBi odoratum, evergreen tree, 30-60 fi., of E. Indies, commonly 
cult. flowers in racemes of 2-6, drooping on long stalks : calyx of 3 sepals reflexed, 
corolla 343* petals to 3 in. long, yellow, very fragrant and convergent over floral apex 
to an approximate chamber, ultimately lax. Aiidroecium of about 200 stamens, 

2 mm., closely compacted to a butlon-Iike mass, 10 nmi. across; connective-apex as 
a spike. Gynoecium of 10--12 carpels; ovary-region with many ovules, and the 
stigmatic ends enlarged and fused to a central stigmatic head. ]\Iechanism proto- 
gyncus, fly-pollinated. Fruit a cluster of hard black berries ' 20 mm,, with slight 
sarcocarp, each containing 6-10 seeds with ruminated endosperm. 

GoniothialaimiS' Gwffi.tMi, a small tree of the South and Burma, with typical 
flowers : sepals 3 ova'te, ’-9 mm. ; petals 343, the outer whorl massive, 3 in,, leathery ; 
the 3 inner alternating, 2 mm. thick below, 20 mm. long, cohering by valvate edges 
(wiih interlocking papillae) to a. club-shaped chamber over the essential organs, leav- 
ing at the base 3' window-apertures (5 mm.) to the interior. Androecium of about 
100 stamens, 3 mim, closely packed. Gynoecium of about 20 carpels, free, closely 
packed on flat receptacle-apex; ovary 3' mm,, with ovules 4-5 seriate; style bent, 

3 mm., with stigmatic flap. In fruit the' carpels are 1--2 seeded, giving indeliiscent 
berry-like structures on stalks, i in. 

SaecopetaMm tomentosmn {Umrui), a large tree' in Sal forest and South : ■ 
flowers. 2 -3 in. long. Fruiting carpels dark-purple, t in. diam., on *1 in. stalks, 
3-4 seeded. ' ’ ■ ^ ■ 

Miliusa velmtinaj a tree of ’C India and Sub-Himalya, 3 inner petals long, 
'silky and velvety exterimily, dark -purple .'inside., Fruit a rounded cluster of stalked 
carpels, each -| in. diam. , : , ■ ^ 





^ , ' J,. .. "JT ^ ^ ^ ' ..... 

shrubby;' flowers greeiflsh-yeiIo\\%,i-“2 in, ; carpels, clustered- In 
fruih on long stalks, i>| in., pnrfile and elongatedy -a'-s seeded, and constricted between 
- the 'Seeds, ‘’Species of and tehd td; become clinibers. . ; ' . ' 

Of Orders in which the floral organisation, though apocarpous, tends to be 
, reduced to minimum constraciions in terms^of trimeiyand small size, note 

Menisperinaeeae (56/260), a family. of characteristically stem-twining climbing 
shrubs, wiil'i panicles of numerous small flowers of the type, pe,riantb 3 + 3, the stamens 
reduced to 3 + 3, and the carpels 3 or i, with usually one ovule per carpel The 
fruits are drupaceous, to ^ In. diam. The woody stems commonly present anomalous 
organizaiion of the lianoid-type with broad med. rays, a.nd recurrent cambiums, cf. 

, Bertoeridaeeae (S/'i^o), based oai the European Berber present irimeroiis 
. flowers with, ovary of i carpel, but with several basal ovules / the anthers dehisce bv 
2 ^valves’. Fruit a berry with i or more seeds. Several Indian sp. (14) in Hill- 
forest as shrubs. B. vulgaris in Himalya, kc, 

A small series of aberrant fo.rms, Lardizabalaccae^ monoecious, anthers not 
valvate, carpels 1-3, apocarpous, ovules over inner surface of wall, cf. : — 

AkeMa qiiinata, a pretty liana-form (Hort.), wdlh 5-lobed foliage-leaves, and 
flowers (April) diclinous, trimeroiis, dull - purple, in .simple racemes. Carpellary 
flowers fetv, below .and larger; per, seg\ 3, carpels 3 + 3 (varying), distinctly apo- 
carpous, with many ovules. Slam'inate flowers small and riiitnerous; seg, 3, 
|||||ied/,itarhih|;:3,^'3 by 'liits... 

iy;;;:y::f/Eby|he;Eaufadeaej:;:,wi:th li,m .apetalyi/'and-barpelialy ^ 

flower with i carpel and i ovule, but comparable valvate anthers, cl Ape talons 
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Angiosp ; Dicot : Polypet ; Thalamifl : .Cistiflorae, I. III. 

CIST I FLORAE ’in the ivider sense ■convenient! j include a vast range of types 
in .wliich die fully petaloid flower attains normal pentamerous calyx and an appar* 
cMiliy whorleii corolla-; the aiidroecium: remains 'wholly indefinite, but the gynocciuni 
becomes symyrr/ous^ either by a gamocarpous zone to constitute a new unilocular 
ovary-chariiber with piaceufa/wn.- ox b}p pocket-formations to a pliirilociilar 
condition with placeniation or ultimately The carpels remain vestigial 
as mere siigmaiic lobes, or maybe wholly losb Forms with unilocular ovary and 
parietal placentalion may be^ conveniently taken first (cf. Cohort Pari-eiales, GeM. 

1 862). . ■ . , , y 

In X. Temjn flora the series is commonly approached by the small group of 
Cistaceae (4 1 60) on which it was originally founded, based on the ]\Iediterrarieaii 
forms of Cisfiis ; and again from the _ specialized families of the, Rhocadineae, more 
, particularly as familiar in the special Jimitin-g, cases of the Crucifer and Popp}v , ' 

The alternative line of progression with axile placeniation, familiar in hlyperi- 
^ caceae, may be exteiK^d to the great tree-families of Gutiiferae, Ternstroemiaceae, 
Dipterocarpaceae. 

The Malvales alliance may be considered separately. Probabl}- llie oldest phase, 
of the progression is to be .traced in Dilleniaceae which remain predomiiiaiitly apo- 
carpous, and hence come at an early stage in older classiiications (Crov. Fkal., '18(52), 
I. The Dilleniaceae (r 1/300), commemorating- Dillenius, professor at-Oxibrcl, 
^734‘"''4X founded t8i 8, based on the remarkable ' type : — 

Diilenia indica, a middle-sized’ tree' of moist regions, cult., with large evergreen 
serrated foliage-leaves, and line solilaiT while flowers, 6--10 in. diarri. ; sepals, quin- 
cimcial, thick and fiesliy; petals 5, flimsy and fugitive ; stamens iruleil, all alike and 
marching; carpels in a single cycle, r5™2o, fused along the massive colloidal rocep- 
iacle, but free laterally, essentially apocarpous, with many ovules, Tiie free white 
.styles are linear and recurve over the golden-yellow androediim. 

In fruit the gynoecium enlarges with the growth of the seeds (S rnnu) wiilr little 
change ; tl'te massive sepals close -over the carpels to give a succulent acid mass, 
4-6 in. dian'i., and more than i in. thick over .'the enelosecbc.arpels and seeds. Float- 
ing on water, eaten by elephants, but essentially for xeropl'iytic protection of seeds on 
ground in h.ot season; seeds in protective mucilage ; genninadoii 0,11 the ground .in 
ytu, assisted by ants. 

D, peiitagf na, a small tree of deciduous forest, 60-70 ft. ; foliage-leaves 2-4 ft. 
Flowering in llarch, April, before the leaves : flowers yellow: 1 in. diarn.. In clusters 
from tuberous spurs on the older wood ; reduced in number of parts: androecium of 
indef. outer stamens, erect and extrorse, with inner series of to reciir\'ed anthers on 
longer filaments, Gynoecium of 5 (6)' carpels, free laterally, on yr steeply conical 
receptacle, ovules numerous ; styles 'free, long and reflexed over androecium, - Fruit 
with persistent sepals, i in,, orange-ycitow, taken by birds, similarly enclosing sofl 
iridehiscent carpels, eacl'i maturing’ i seed. 

IJ> scal>relia, xevy similar, flowers i-| in. diam. ; androecium of aboiu 100 
stamens, .outer series 90, inner lo-ie reflexed over preceding; gynoeciu,m of '5-6 
’Carpels, free laterally, but cutting in transverse _ section as if witiraxile placentalion 
owing to elongation of receptacle. ■ Flowers- give' pollen only and are nototribal to 
insects crawling over the lower extrorse anthers. : 

IL Bixaeeao (4/^0) .a small order ^separated from Cistaceae by the leaves being' 
spirally arranged instead' of decussate, based on the ’monotype— 

Bixa Orellana, a shrub, iiidig. to Cenu*al America and cult. (Arnatto). Flowers 
1-2' in. diam., white or pink, of generalized iCistifloral habit. Petals flimsy, i hi. ; 
stamens 2O0-300, with slender filaments’' as tasse-l-cluster, on a distinct collar-zone 
around the ovary. Gynoecium, syncarpous, of '2 -median carpels; the ovary, 3 mm., 
covered with emergences ; style stouft -1-3 mm., ovules many, on 2 parietal placentas. 
'■■''■'■'"T." "" ' ‘"7' '9-'' 


Flowers offer pollen only ; fruit a large dry bristly capsule (40 mm, by 30) opening by z 
valves along commissural lines. Seeds SO--25 on each placenta^ with red succulent 
investment of papillose testa : endosperm stores starch. 

Ooelilosperintim. Gossypinm.; a small deciduous tree with soft spongy wood,, 
of dry stony hill-tracts, the leaves large and paknately lobed, and flowers yellow, 
4~5 in. diam. (suggestive of Cotton-plant). Stamens about 150, and 5 deep, on 
slender filaments : ovary sub-globular, 6 mm., unilocular with 5 enlarged placentas, 
each 'svith several rows of ovules (in the manner of a Poppy). Style slender, project- 
ing be}ond the atarnemclnster. In fruit the ovary enlarges to a fragile p>ear“Shaped 
capsule, 3~4 in., and the seeds are clothed with long silky packing hairs, wind- 
dispersed. A remarkable xerophytic type, convergent with Gossypiuni of Mai vales. 

Jlecliiced forms with dioecism have been referred to Flacoiirtiaceae (70/500), 
cf. : — 

Flacoiirtia Kamonteliij a small tree of dry hill districts, with tliorny branches 
and small deciduous foliage-leaves. Staminate dowsers small and apcialous ; sepals 
4-5, stamens indefinite, with a glandular extra-staminal disc-nectary and no ovary. 
Carpellary fiovver with ovary of 5-1 1 carpels, placentas meet in centre. Fruit an 
edible drupe, ^ in., dark-red, pyrenae in two tiers, bird- dispersed. 

Bydnociirpus W?gkiiana, a tali tree of moist forest of W. Ghats and S. India: 
■(lowers white, i in’, diam., dioecious and irregular in construction ; stamens 5, stigmas 
and parietal placentas 3-6. In fruit the ovary enlarges to a spherical hard and 
w'oody shell, 2-4 in. diam., indehiscent, with many large , irregular seeds, in., with 
oily endosperm, 

Tariitiogimos K-urzit may be included in the same genus, 

III, Capparidaceae (34/450) includes some W'Oody shrubs and climbers by 
stipular thorns. Flowers tetramerous in calyx and corolla, and more or less zj'go- 
morphic. Originally based on the i\Ieditefranean — 

Capparis spinosa^ Caper, cult. ; corolla cruciform, large and showy, 2 -3 im, 
wd'jite and pink later: fugacious, butterfly pollinated with tassel of stamens (60-120). 
The ovary is extended beyond the anthers on a \ox\^ gynophore (50 min.), and there is 
no style: gynoecium based on 6-8 carpels, with prominent parietal placentas meeting 
in centre of cavity. Fruit 3-3 in., seeds imbedded in pult>y septa. A highly special- 
ized type in flora! construction and biology; as in the parallel Crucifer, the carpels 
are obsolete and the stigma-lobes commissural and secondary. 

Cf. G. apliylla, a small tree (20 ft.) of dry regions ; flowers red; i in. over 
all ; leaves small and shed in hot season. Fruit a red, succulent berry, | in, diam., 
on gynophore stalk, i in., taken by birds. 

C. .hoiwida, scrambling by thorns in hedges, and to a great height. Fkwvers 
pink or white,, 1-2 in. diam., produced en mime. Fruit globose, i in. diam. 

Crataeva religiosa, a small deciduous tree (50-60 ft.) in damp situations and 
cult. ; Ikwvers of typical Capparid habit, pink or yellow, in short terminal racemes, 
.2 in, diam, : the diagonal petals reflexed posteriorly in zygomorphic presentation ; 
androecimn of 12-20 stamens, filaments 35 mm.; mechanism sternotribal : gynoe- 
,cmm based on 2 carpels, placentas meet in centre and bear many rows of ovules ; 
gynophore bent forward, 35 mm.: nectary- klisc ^ :as c up- formation, 8 mm. diam. 
Fruit a sub-globular ^ berry / indehiscent, many-seeded, 1-2 in, diam., with hard rind, 

IV* Moringaceae (1/3) a small order founded for: — 

Moriiiga pterygosperma, a small deciduous tree of Sub-Himalya forest-zone, 
much cult. : leaves large, bipinnate, with small leaflets; flo\vers in panided systems, 
of highly specialized type, in the manner of .Capparids but penfmieroits with a long 
styles Markedly zygomorphic, with nototrifoal '■'mechanism, i in. diam., white dotted 
yellow, fragrant. , Stamens 10-12 ; ■ 3 posterior together with 4 alternating stamlnodes, 

. ^ unite below to a 'shield-piece over ovary. , Gynoecium a stalked pod from the base of 
"'\the perigynous/receptacle-ciip, 4 mm., umloci,; with '3 parietal, placentas, and many 
■'yules.’ Style' 4- mm., and stigma with d’miiiute lobes. Fruit a long pendulous pod, 
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9- 1 8 in., dehiscing' by 3 valves locnlicidally, with,, a single series of large seeds with 
3 -angled wing-edges, very characteristic,: and lid' "endosperm. 

V. Tamarieaceae (g/ioo) founded ,on ' Tamarix of S. Europe, as xerophytic 
and halophylic small" trees, with .foliage reduced to small adpressed scaledeaves. 
Flowers very sniall, white or pink, in .panicled spicate racemes t cf. 

Tamarix gallica of sandy sea-'shore (Medi-t.), Flort. ; flowers typicai, pentame- 
rolls, 5 'mill, over all; petals > pinkish ; stamens, 5, with ■ a io-lobed disc ’-nectary 
gjiioeciiira of 3 carpels, 'wlth 3 free stigmatic lobes,, unilocular ■ cavity, ’ and ovules 
from 3 basal placentas: in fruit the ovary becomes a, small capsule (5 mni.), dehiscing^ 
by 3 valves along commissural lines, and the seeds utilize a ^coma' of silky packing- 
hairs from the chalazal region for wind-dispersal:' germinaiiog rapidly on damp 
gTound, but with little vitality. ^ ‘ 

T. Troiipii, the common sp. in India (Bakichislan) to 30 ft., gregarious ■ on 
alluvial tracts, essentially siniilar. T, rndica, halopintic, (Sundribans). 

, T. artioulata, a middle-sized tree , {60 ft. and 2 ft. diam.) of dry regions and 
inundated land, withstanding extreme range of temperature and drought. End- 
ramuli shed : flowers loosely panicled on long slender spikes' : stamens 5, carpels gf 
capsule 3 mm. 


Aiigiosp; Polypet : 'Thalamifl :,Cistii!Qfae,''IL ' - 
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'^.A 'dm»rgent series of the Cistifloml alliance, segregating families in which the 
gyhpecimii presents predominant axi% placeniation^ while the residual carpels are 
retained as' free styles, sijgmatic lobes^ or may-be^wholiy^mippressecl, Several large 
’orders of. tropica! trees, with special, characters 'in; other respects are provisionally 
included, ' ' ' ■ 

I. Giittiferae (43/820), including Hypericaceae. of N. Temp, : otherwise esscii- 
'tiall)' of T,ro]>ical evergreen forest with characteristic gum-resins, and ilie vegetative 
shoots wiili opponk and entire foliage-leaves. ’ The So\vers are large and solitary, 
or small and paniclcd, ranging . to extreme phases of the type of tetramerj, diclhi}', 
reduction of ovules per loculus, to the limit of output of one seed per dower. . 1'hc 
fruits are commonly indcliiscent, dry, or drupaceous ; but in some cases dehiscing 
capsules are still retained, cf. : — 

Hypericum calycinmii (Horn), giving a good _ idea of the full t}'pe of floral 
organization (as available indigenous species of the genus illtHiraie reduction in size 
and numbers of carpels and stamens). Large blossoms 4 in. diani., terminate woody 
shoots with persistent^ simple, gland-dotted foliage-leaves, more or less D.V. in 
ha l>it by the twisting of internodes alternate}}: : 

- Flowers actinomorpliic, pentamerous, hypogjiious: calyx of 5 sepals, 
obviously quincuncial: corolla of 5 flimsy yellow petals, convokue in preOoration ; 
each ^vith notch, firm outside edge in bud, and crumpled inner lobe'; tnssel-iype 
of flower giving pollen only : Androecium of 500 siamenSj in 5 distinct antipetalous 
groups shed separately; filaments slender, 25 mm., anthers small: ovary conoidai, 
10 mm., of 5 carpels, with free styles, 15 nirn., diverging among Ib.e stamens, 
antisepalous: stigmas presented at same distance from axis as the |>oilei};; ovary 
5-locaIar; placeniaiion axile below (parietal above apex of floral axis), with 'rrheaded 
placentas meeting in centre, and many small ovules., Capsule 20 nim.. dehiBcing 
in upper portion by 3 valves (eacii taking a style);- seeds 2 mm., with small straighit 
embryo, and endosperm storing fat. 

Garcinia Mangosta-na, as a diclinous v-ariant (genus' of 180 sp.): evergreen 
tree, 60 ft., with coriaceous leaves, in general trop, cult (Alangosieen). Flowers 
solitary, .axillary, or 1-2. Slaniinate flower rare, Carpellary plant cult, and self- 
sett, ing; usually tetramerous in calyx and corolla, 2 in. diam.^ ovary 5-8 locular, 
stigma pellately lobed : seeds in white.. pulp of dark-purple fruit with thick resinous 
'bard I'incl, 2-3 in. diain. 

G-. Morelia, S. ImL and Ceylon, cult, for gum-resin (Gamboge), cf. G, Banbury ii 
of Siam : flow’ers small, grcenisii-winte, f in. diarn,, ■ diclinous and tetramerous ; 
staminate flower with a short 4-sided ‘ column bearing many, short-stalked mono- 
thccic antl'iers : carpellary llotver with staminodes and a 4-I0C. ovary : fruit | in. diarn., 
'■with 4 seeds. - ; . . ^ ^ 

dalopliylMm Inopiiylitim, evergreen ireeAf S. I nd.^ coast-forest, cult.' ;/ leaves 
entire, elliptic, shining coriaceous, with closely parallel lateral veins: flowers diclinous, 
r in- diarn., cream-white and fragrant, tetramerous : staminate flower with stamens in 
4-6 clusters and aborted ovary : carpellary flovrer similar in diagram, 2 inner sepals 
larger. Slaminal ^bundles’ aniipet; ovary of 2 carpels, with 2-lobed stigma and 
cavity uniloc., with one basal anairopous ovule.' .Fruit a yellow drupe, diam., 

. taken by bats, &c, , / ■ , : ' ' ' ' ' ^ ^ ‘ L ' 

C. elatiim {hmeuiQ'sum) Poon Spar tree' of S. -Ind, to 150 ft., evergteeii.fdrfesi of 
W. Ghats, Flowers in panicles, 3 inffelr sepals petal’oid. 

Boecilonenrom iitdictim, of. S, Ind. evergreen forest, more Of' less gregarious. 
Flowers: pentamerous, stamens ■ 16-20,, anthers' remarkably 6-^10 septate in loculi 
transversely : ovary of 2 carpels, 2 ovules' -lU, each’ loculus. Fruit | in. dehiscing by 
\2 valves, I -seeded. ■ _ ' . ' 

Mestia forreaj, evergreen forest-tree 'of. '!E.. Bengal and Assam, much planted: 
• ' ' ■ 'i»; ',/'■- ; " y 'L 
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Flowers large white and with .'goldenryellow tassel of .antliers, but 

Mnmmms; stamens to 1,000 on eollar-growth'; ; ovary of 2 carpels, 2-lociilar, 
2 ovules- basal in each loculus, ^ .Fruiter ill, 'woody; 'Z -valyed, shedding 1-4 seeds, 

' 11 , Temstroommeeae (Theaceae,' ;i6/2oo), , -A series -of more generalized, 

types, the Cistiflora! flowers- being associated ’with older ^ spiral leabarrangenieiit, 
the leaves simple, serrate, without stipules,, and . the plants without resin-glands 
(leaves not giand-dotted). ‘ ' - • 

Camellia Tlieas Tea, a shrub or '-small -tree of Assam, planted Ceylon, &c., 
leaves t-z in., flowers white, | in., singly in leaf-axils, peiitamerotis ; stamens 50 'or 
sp;^ gy noecium of 3 carpels with 3 styles and 1 ovule in each of 3 loculi. Capsule 
3-anglecl, ' dehiscent loculicidally, ' seeds 3, not winged. Cf. TerMs/r&tmm Japmuca^ 
a large deciduous tree of Hill-forest; Eniya^ dioecious with indehiscent fruit; 

’ Gordonki witli winged seeds, , . 

Scliima Waliiohii, semi-gregarious in Hill-forest, N. Bengal, 80-100 fu, 
leaves 4-6 in. : Oov'ers of 77 ;^w-type, 2 in. diaro. Capsule | in., ‘ with 3 f-im flat 
winged seeds, " 

I1I« Bipterocarpaceae (16/325), a -family of fine timber-trees of Indo-Bfalay, 
with representative species, many more or less gregarious. Leaves spirally arranged, 
stipulate ; inflorescence as multibranched panicles with cymose terminals (mono- 
’chasia) : flowers peiitamerous, calyx quincuncial with heterodromy'; corolla convolute 
^4n prefloration ; aiidroeciiim of 5-10 or many stamens; gynoedum of 3 carpels, 
ovary 3-lociilar w'ith axile placent.ation and 2 ovules in each loculus, but i seed only 
sets in the normally indehiscent fruit. Cotyledons massive, storing fat, and remaining 
in the seed at germination. The characteristic new feature Is the manner in which 
2,, 3,' or '5 sepals, are exiehcled to laminae’w'hieh .are; utilized for spinning the -fruits. ■ ■ 
Shorea robusta, Sal, gregarious, dominant and characteristic of Central India and 
.NE. in deciduous forest, on tw'O sides of G'angetic plain; to 120 ft.; the Dipterocarp 
farthest north, flowa^rlng 'en mmse when partially leafless, 'Blarch. 

Ifr/ff'racah'e as tenninal and axillary panicles, 6 in.; ultimate monochasia- with 
tiow-’e.rs ' sessile 15-18 mm. over ail: sepals 3 mm., with soft grey hairs; petals 
convolute, lo rnm., dull orange-yellow with, soft pubescence, fugitive : androecium 
of about 30 free stamens, 3 deep ; filaments 3 mm., with broad sheathing base and 
anthers with awl-like connective-process as a trigger-mechanism, pollen-dusting ; no 
specialized nectar}’. Gynoecum of 3 carpels ; ovary sub-globular, eniiii., style simple, 
stigma 3-lobed ; 2 anatropous o\TiIes in each loculus. 

■, Friiii the 5 sepals increase in size; i, 2, and 3, much more than the others^ 

to 2*3 in. long, each with 10-15 parallel main veins, as photosynthetic and pro- 
tective to green fruit, utilized later for dispersal mechanism, by strong winds (June): 
germination hypogeal and immediate. , . - 

' Cf. Rspnseniaiive Speem^ essentially similar in, flow’er and fruit, A. Tumhiggam 
in Ciiddapah ■; S. Talura in. W. evergreen Torests of Kanara ; R-Iakai, 

in Assam ; A. ohi-may Burma, c%c., also sp, in Borneo, Amboiiia, and Cochin China. 

Hopea odorata, a fine tree of Burma, 100 -120 ft., Thingan; in moist 
tropical forest, non-gregarious, with shining .dark-green drooping leav^es. Inflor- 
escence of similar 'terTninal and axillary panicles, ukimate monochasia of small 
grecnish-j'dlow flowers, xo mm. diam., much "as Shrea, but corolla gamopelalous 
below and shod with androecium in one piece; petals convolute with frilled ends: 
androecium of 15 stamens (in 3 alternating -whorls of 3); connective-process .as 
long as anther (i mnn); gjnpeciiim of 3 carpels, 2 -ovules in each loc., one seed sets. 
Fruit a small nut, 8 mm., with sepals i, 2, only free and extended to broad- wfings, 
2 in.' long, and very characteristic. 

Parasborea steliata, evergreen tree,; x5o/ft., of Blartabaii and the Blalay 
'Peninsula. Flowers small cream-coloured ; .sepals and petals velvety ; stamens 15; 
all 5 sepals. ' equally extended as * wings nf/fruih "2-3 in. long, tfic, nut velvety and 
exposed between their bases. . ‘ ' ’ ■ - ■ 
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Beatacme suavis, a large more deciduous tree, gregarious In, Upper Burma, 
with showy panicles of yellow flowerSj f in. over-all, balloon-shaped; stamens 15, 
connective and 4 anther-tips equally prolonged as 5 awl-like processes. All the 
sepals enlarge in fruit, but 1,^2, and 3, .are ‘larger, 3 in.; the fruit, 20 'mm., being 

DipteTocarpns tubereiilatus,' In; (Eng), large gregarious tree, doiiiinant and , 
.characteristic of Burmese Indaing-forest ; on laterite; ,coriaceous\ foliage-leaves to 
18 ill. long and 14 broad, deciduous in hot season, htfiorescmce of a few (4-7) 
flowers in axillary clusters towards ends of branches, as reduced cymose systems. 
Flowers dull-purple, 2 in. across, with contrasting grey tomeiitose calyx : receptacle 
slightly crateriform. Calyx a massive gamosepalous tube, 10 mm., closely investing 
the essential organs, with slight commissural ridges. Free segments quincuncial, and 
I, 2, to 15-20 mm., the others half as long. Corolla markedly convolute (Lin 
R-hand flower). Androecium of 30 (15 + 10 -|- 5) stamens, S3inmetricariy spaced; 
connective-extension 2 mm. Gymechmi of 3 carpels ; upper part of ovary massive, 
style straight, ivitb 3 minute stigma-lobes. Trigger-mechanism and no obvious 

\i\ fruit the style is broken away leaving a stout pointed nut, 20 mm., i -seeded, 
with large folded cots., and enclosed in massive \voody calyx-tube, diam. ; the 

wings of seps. i and 2 are 6-7 in. long and i in. broad, 3-veined ; sepals 3, 4, 5, small 
and reflexed. The commissural ridges are enlarged and Uubercled ’ above. The 
spinning-mechanism depresses the ‘wings'' on a lo-inch circle. Cxermination 
diypogeal and immediate. An advanced xeromorphic type. Other forms characteristic 
of moist, more evergreen tropical forest are : 

I). ; ' Klany in, a;" tall tree ( 15b ■' ft.)' of , ■mixed : ' fordst ' uii ; B urma,' .very 

similar, but lacks the tubercled commissural ridges, the wings smaller, 5 in. In 
D. costatus and D. ahius the ridges are greatly exaggerated, and there is much 
variation in details of 'fruit. For representative species cf. D. zcylankus of Ceylon, 
i). indicus of W. Ghats, D, BourMloni of Travancore 150 ft. and 5 ft. diam., 
jy.pilosus in damp evergreen forest Assam, with wdngs 7-9 in., D, Dyeri^ Cochin 
China. 

MsO';Vatiea:^ evergr€en,,lbrest of B. Eanara and' Ceylon. ;:^ 

fruit subglobose, i-i-l in. diam#, woody and hairy, retaining 3 coriaceous sepals, 
but not Gvingedk 

Vateria indica, evergreen forests of W., Ghats, and cult. ; with gum-resin 
(Piny Varnish) : In fruit (2-2I in.) the sepals are reflexed and dehiscence is by 
3 valves. Seeds large and storing fat (Piny Tallo\v) ; stamens 40-50; possibly the 
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Angiosp: Dicot: Polypet: Thakftiifl: Malvales, .. ' 

, MALVALES mclude a large section' 'With ■ general Cistifloral characters 
combined with minor points 'of higher-grade- specialization, remarkably ^constant, 
which may be ' checked with comparative: /facility,' hence affording convement clues 
to classification : cf. valvate ^ sepals, a ^ column ’ type of androecinni, nectary-glands ^ 
on sepals, and often * nionothecic ^ anthers (two-locnlar). Three great alliances have 
been given family status . 

1. The I\Iaivaceae as the key group, 'with elaborated flora! mechanism, including ■ 
the full set of characters previously mentioned. 

' , II. The Tiliaceae, a tree family, in which , the flowers present simple reduction 

variants, which may approximate the more generalized Cistifloral stock, 

HI. The Sterculiaceae, in which the - widest -range obtains from higli-grade 
pollination mechanisms to most reduced (fiy-pollmated) limiting expressions. 

In N. Temp, regions the series has been approached from the standpoint of 
Ifakm and Tt'lia of N. Europe. In the -Tropics all *3 families attain considerable 
' iinpoitance, not only in floral organization, but as giving fine timber-trees of forest-- 
formation, as well as economic products, textiles, fruit. 

I. Malvaee-ae (33/900), typically with pentamerous petaloid flowers, actino- 
morphic, with ^epicalyx' of bracteoles, convolute corolla, colunm-like aiidroeciiim, 
comiected with tiie corolla and shed in one piece, as the complex prolongation of 
a festooned androecial tract, with monothe.cic ^anthers'- producing large spinous 
pollen-grains. Carpels in one cycle pfeWj large and muitioviilate, or many with 
I ovule each. F’niit a capsule, dehiscent,'.or no .longer so, or as iiidehiscent i -seeded 
* cocci separated from the floral receptacle, ' 

Cf. Althaea rosea, Hollyhock^ herbaceous. perennial, for line flowers, 
diam, ; epicalyx 64obed, anthers ,240-400, ■ moiiothecic, in aniipetalous crests of 
double pairs, on a column 20 mm. highj carpels 40-50, each i ovule : fruit separat- 
ing dry flat cocci, 8 mm, Malva sylvtstris, reduced iiidig. form, anthers to 80, 
carpels to 15. 

0ossypinni lierfoaceum. Cotton-plant of. Old World. Cult, in annual rota- 
tion. heaves palmate, flowers yellow with purple spot at base, continued in . leafy 
lateral monochasia ; epicalyx of 3 laciiiiate segments.; typical colmiui-androediim with 
clustered anilie,rs; carpels 3, ovary syncarpous with many ovules in each loc.; style, 
with 3'Stigmaric branches. ^^lechanism protandrous. Fruit a small capsule (20 mm.) 
dehiscing by 3 valves; seeds packed with hairs (cotton) ^ of testa: eiidospe-rm with 
fatty, oil, small embryo; cf. G. arbor enrn^ Trop. Africa, a woody shrub: (r. harhadmsc^ 
Trop. Amen, seeds with ^ long-staple ' hairs. - , Hibiscus sp. cult., epicalyx of numerous 
segments. 

•Fliespesia pppulaea; evergreen tree of littoral forest in Tropics, also planted; 
foliage like Poplar, flowers like Gossypium, but epicalyx reduced ; carpels 5, stigmas 
■fused ill club-shaped mass. Capsule with silky --seeds. 

IL Bombaceae (20/140), often separated from Malvaceae by lack of' some 
characters (no spinous pollen), and, .greater -range in others (column- system more 
complex), seeds with little .endosperm but large embryos. 

. . -Bombax malabarienms’ Sinial, Silk-Cottoii Tree, Huge tree of alluvial 
groundj to 130 ft., buttressed trunk, soft wood^ -conical stem-prickles, large digitately 
lobed leaves, deciduous in hot season. '' Flowers (Feb.) before the leaves, large, 
scaiik, massive, gaudy, bee- and bird-poilin-ated,.- 4-6 in.- Calyx leather}-, splitting 
irregularly, with nectary-hairs of type^. . Andro'ecium in 5 outer bundles of a dozen or 
more stout filaments 55 mm., with twisted monothecic anthers, a few intermediate' 
single filaments, and 5 inner (antisep.)' branches-, each 2-lid with 2 anthers only : 
no definite * column h Gynoecium '3 -locular,, with numerous ovules, style 5-iobeci 
Fruit a large capsule, 5-6 in. ; seeds, packed in dense mass of brownish silky hairs 
growing from the lining of the w^alL’ 'Cotyledons much folded. 

- ■■ . '■ ■ '' 1 - 5 '-^., ■ - 


,a„. large.. -deciduous' tree... .of- .S.. Ind,ia. and ,.,Bur,ma.,..: .:,..„fl.,o..we..r.s.,.....9. m,..!dia.m.„.'i..t 

similarly on ‘old woody petals scarlet, stamens 400-600, with no definite 
oplumas fiin. ; fruit capsule 4 -Sim , ■ / 

Sriodeadroa' axifractaosiini {^Cpih, 4 pmtmdfd)\ Large deciduous tree of Trop. 
Amer. and Malar, planted in India aild Burma : .stems with prickles, leaves digitate: 
flowers cream- white; ; androecium 'in 5^ segments,, simulating stamens, each with'. 
'4 twisted anthers; Gynoecimn of 5 carpels y -capsule, ^-5-111.5 packed with white silky 
hairs (Kapok), ■ ,/ ‘''y . ■ 

Adansonia digitata, Baobab of Trop. Africa, cult, to’ 75' ft,' and' 20-30 ft 
diam.; trunk massive, water-storing, often hollow, to 1000 yrs. old, enormous 
lap-root (100 ft. or more). Flowers large,, white 6 in., with massive stamina! column , 
and crown of stamens. Fruits large (8-12 in.) pendulous, indehisceni, witli large 
seeds in acid pulp, with vvoody fibres, eaten by natives and animals. Seeds 15 miii., 
embryo large and much crumpled, endosperm reduced to a thin film, 

Biirio ssibetlimus, Doorian, Malay and cult, in S. ; large fruits, to 12 in, long, 
with soft prickles, indehiscent, offensive smell ; seeds with succulent arils as edible . 
pulp. 

Cttllenia excelsaj a large tree of W, Ghats in damp lorest, young shoots and 
cah^K with peltate scales. Flowers' reddish-brown, ape/a/ous ^ ^ndroQcium in 5 filiform 
segments, each with about xo pairs of anther-clusters in longitudinal series: fruit, 
3-4 In. diam., 5-lociiiar, densely spinous, each- loculus with 1: large seed with a flesiiy 
white aril. Cotyledons massive. 

HI. Stereuliaceae, (48/660) centred on Sierailm/oeiida of tropical coast- 
forest: an empirical range of types distinguished from preceding by the noriiiai 
diihecic (4-loc.) anthers, the column rudimentary, decadent, or with alternative 
gynandropliore region. The valvate ■ calyx persists, the stamens are few, the 
gyxmeciurn fully s}i'icarpoiis, or with the carpels united only in a common style-shaft, 
and. breaking away in fruit to simulate apocarpous follicles. Extreme types may 
be apetalous and diclinous: the majority are fiy-pollinated (accounting .for the 
odour)* ' 

Pterospermiim acerifoliiimj a tall evergreen tree of I'lilhforest, and planted : 
flowers large, scented; sepals hairy, petals white, 5-6 in., all recurved (moth- 
pollinaied) : no column, but ,a gynandrophore-iniernode (20 mm.), a group of 
3’ stamens opposite each petal, and 5 long antisep. staminodes {3 in.) and siyle-shaft; 

,5 ckrpels, antipet., 5 locular. Fruit a particularly massive woody capsule (2-6 in.), 
ripening the second season, dehiscing loculicidally, wall woody, in. thick ; seeds 
numerous, with broad spinning-wing 30 mm. long. 

, ^ heobroma Cacao, a small tree of S. ' Amer. (Cocoa), cult. ; flowering spurs on. 
old wood: flowers small and insignificant, 15mm. over all, 3-parted; column 
-rudimentary, 5 dithecic stamens with anthers sheltered in hooded tips of petals, 
alternating with 5 slender pointed ^ staminodes h Fruit a large indehiscent capsule 
(8-'9 in,), with many large Irregular seeds : endosperm scanty,. large cotyledons 
(cocoa-nibs) store fit. . . 

. Sieronlia urens, a large tree ’of -dry deciduous forest with xonspicuous silvery 
bark. Flowers in crowded panicles with tombntum of glandular hairs, apetalous ; 
Staminaie flower with 20 stamens on a. short "mternode.- Hermaphrodite flowers (few)' 
with short gynandropliore and 4-5 carpels fused in style-shaft only. Fruit of ovoid 
radiating follicular segments, 3 in., redpnternally, with ' stinging’ bristles : Seeds g-6 
petypocl ' . , ^ ^ 

' ,S. villosaj a common tree In- dry deciduous' forest flowers yellow in clus'tered 
drooping panicles on leafless branches': majority of flowers staminate only; calyx 
campanulate, hairy anthers 10, 'on short jnternode^ Follicular segments 2-5, coria- 
ceoiis 3 in., red, with stiff hairs and several 'blue-black seeds (like Faeoma pods). 

F/ayg'o/a) alsta, a very large/ tree, of moist evergreen forest: planted: 
calyx ■ rusty- tomeiitose, gamosep, and caifipanulate : stamens 15,011 long ' internode. 



Follicular segments, 1-3, huge subglobose pods, 4 ilWn., stalked ■'-,1 in «««,- 
large and winged, 2-| in. 

S. (= Firmmna)' colorata, a large' soft-wooded ^ 

S. India; bright-red inflorescences of. flowers with stellate • 

.long, funnel-shaped, with 5 teeth : gynandrophore long and projecling!>lN^^ * 
carpels 5. In fruit the follicular segments become membranous., leafy, 

'and break away with each 2 marginal seeds, (in .simulation of theoretical carpe' 

S\ /biiida, a deciduous tree with digitate leaves, flowers on bare branch' 
offensive ; follicular segments as woody pods, bright-red, many-seeded. 


Heritiera littoralis, widely distributed in tropical sea-coast forest, gTegarious 
and evergreen : panicles of small flow^ers, apetalous, mostly staminate only, and 
much reduced. Leaves coriaceous, silvery underneath. Fruifs as si out. strongly 
keeled, i -seeded nuts, exaliuiminous. 

H. Femes, Sundri, gregarious evergreen tree characteristic of Sundribans, on 
alkiviiim behind Mangrove zone : roots with ‘ tent-peg' pneuniatophores : calyx 4-5 
toothed; staminate flower with rudiment of gynoecium shows the limit of reduction : 
stamens 4-5: gynoecium of 5 carpels, separating as woody nuts, slightly keeled, 
floating at the highest tide-levels. 

Cf. F, microp/iy/Ia. a large tree of Burma, inland, fruits globose ■with a ' beak 
:po:rtibii...''and,,'!io keel' ; If, ' Paptlid' of W. 'Ghats .in evergreen forest, carpels ; with-'; ^ 
a broad' .inembrano.us' wing, strongly veined. 'G v \ 

'' Tiliaceae (35/3, 50). . Forest-trees wntb .flowers of, mediocre .Cisiiflorai'kal#?J,: 

but little special modification-— sepals valvate, anthers dithecic, no column — but 
stamens often in bundles ^ ovary syncarpous. Fruit tending to indehiscerit nut or 
drupe. Cf. Tiha^ Sparmmmia, Hort. 

Corclioriis eapsiilaris. Jute (with C, oh' forms), herbaceous annual, Indig;. to 
China, cult. Bengal and Assam, valuable fibre (Gunny); 8-12 ft., Flow’ers 1-3, 
^opposite'' the 'leaves, small, .yellow, .I'e.mm.'; diann, .-pentamerous y stamens , in any, toiL 
short;’' coliimn Fruit 'a sub-globose, longi.tudinaliy-rldged .capsule, ..many-seededy;;',' 

: elongated and .beaked in : 

y.;-.../,, bnrmanlea, 'Ikiika,. /large., evergreen ' tree/.nf Hill-foresk rBurma,';''' 

Siauiens in 3 bundles of 4-7 each, alternating with slc-rider slaminodes. Capsule 
over I in. long, indehiscent, with 5 broad iongiliidinal wings, i-secded. 

. Berrya Ammonillaj a tali deciduous tree of Burma., , Flowers \vbite,,.-|.in., 
/..with numeTOus stamens, no staminodes, ovary ' 3-4 'locular..' Fruit/ s.mali .'Capsiifey; 
: .with' several seeds and. 3, pairs; 'of ''horizonta.l]y'. extending w.i.iig-S'egTneiitsy. i io.,long,./,f''- 
/,'/.. '':;,/.Grewi a .: oppositilblia., a • common . d,eciduous .tree...' of ' W,.. lHin.alya,,,. plantedy;^^^ 
stamens indefinite on a slight internode, Fruit a drupe, deeply 2-4 lobed with same 
number of pyrenae, black w'hen ripe ; a large genus, 30 sp. Indian, 

Elaeoearpiis Ganitrus, typical of a large genus (123, Indian- 26) of evergreen 
trees of moist tropical forest, flowers small with fringed petals: stamens 25-35, 
■ovary 5-locular : Fruit a globose drupe, i in. diam. with characteristic solid sclero- 
carp, grooved and corrugated, commonly i -seeded. E. lanceaefoUus, a large tree 
y''c'' 0 'miWoii'.a't.: 13 a'i*jeelin.g','.,':'' ■■’'■■fb' 'y/.; y'"' ,"/k /■;.',':/..''y 



; Dicpt:^ Polypet: Thal airriti: 'DIsciflorae-— Geraniales* ' , , , VI.., 

DISC I FLORAE., PlaM. iS62}j a 'convenient ^assemblage "of iargdy 
tree-phykj charactO-fi/ied by a eu^^dic type of floral organisation, in which rediictioti 
of the androec’tini to a limit of 5 + 5 in whorled alternation is typically associated 
with of a receptaciilar d/sc-neci2,Yy, usually indicating entoniophily 

^■^J iJ^^’^'ageiicy of insects with short-proboscides (primarily). 

The floral organization thus normally presents a quinciincial calyx, a wdiorled 
pentamerous corolla, two whorls of stamens, and a single whorl of 5 carpels : the 
alternation is not necessarily concurrent throughout the system, and the 5' carpels 
are typically an tipelalous. The gynoecinm . may reduce to fewer carpels (4, 3, 2), 
rarely increased by irregularity, and the output of ovules may vary within wide limits. 
The eucyclic type appears as the symmetrical and complete construction formerly 
abstracted empiricaliy by older morphologists as a key to floral evolution. 

The construction may present further specialhalion for insects of higher grade, 
as by zygoniorphv (median or oblique), or by attempts at tubular organization in 
calyx or androecium. Reduction may occur in phases of tetramery, irregularity 
in hexamery, dicliny and dioecism, apetaly, isostemony, and the limitation of gynoecial 
output, with a single ovule setting a single seed per flower as the end-term. All 
phases of fruit-elaboration obtain, from many-seeded dehiscent capsules to inde- 
hiscent berries, nuts, and drupes. The families have been sorted out largely „by special 
features of somatic organization and by special types of fruit-elaboration. 

In absence of any other very distinctive characters it has become traditional 
to isolate two empirical series, according to the orientation of the residual ovules 
in the reduced ovary, as Geraniales (Geranium-type), ovules pendulous with raphe 
internal, and Sapindales (Horse-Chestnut-lype), with raphe external ]\fore lierbaceous 
families (Oxalidaceae, Linaceae, Geraniaceae, Tropaeolaceae, Jialsaminaceae) in 
cultivation (Hort.) are omitted, and the diclinous Euphorbiaceae are taken in their 
old position with the apetalous families as a matter of convenience (p. 36). 

Also note, the characteristic disc-nectary {discus) may be inlra-staminal, extra- 
staminal, generally receptacular, or superseded by ether mechanism {Feiargomuni^ 
Tropaeohini, Jmpdiiens\ and there is no very convincing evidence that many of the 
families conventionally associated express any actual derivation from the typical 
eucyclic construction after all {Aescuk/Sy yfaw, Tropaeohnn), but may represent 
end-terms of a general convergence to a minimum of ^yorking-mechanism of similar 
l^arls. 

I. -Erythx'oxylaeeae (2/194) isolated for Eryihroxyhn) cf. coca of 
S. Amer. Erythroxylon moiiogyniim a small tree of dry districts, S. India ; leaves, 
I in., simple; flowers small, 6mm., axillary ; pentamerous with 5 + 5 stamens 
united below in a stamina! tube, and 3 carpels : Fruit a scarlet drupe, i loculus fertile 
with i seed. 

II. Malpighiaceae (54/500) w’oody shrubs, largely lianoid, based on Mai- 

pigliia of Tropical America : flowers pentamerous, commonly zvgomorphic, stamens 
5 + 5, carpels 3. ■ / . ■ ,/ 

Hiptage Madablota, a straggling climbing shrub of forest-ravines: flowers 
complex, with siernotribal presentation, obliquely zygoinorphic in plane of sep. 3 
(giving odd petal at back), i in. diam. ; stamens 10, the front one larger than the 
others.; carpels 3 : Fruit an angular nut, i-seeded, with 3 divergent wings, the 
middle one longer, 2 in. ' ' , ^ ' 

. ’ III, 'Riitaceae (ur/8oo)a key-group (cf; Rula) with typically full eucyclic 
organization, distinguished by oil-glands' in the leaves: i.lo\vers range to tetramery, 
with irregularities of construction in Aurantieae-section : cf. — 

' Choisya temata (Hort.), evergreen" shrub of Alts, of Mexico, leaves opposite, 
‘^^3•*lobed/ glossy and aromatic: terminal corymbose -pani'cles of while flowers, i in, 
\m. petals, 5-^8, stamens 'the'" fllaments ' massive, white, making close- 


contact around the ovary,, restricting lateral access to the intrastamiiml disc (tending’/' 

Citrus medica, a hill-shrub, . cultivated in vars. as ' Citronj Lemon, Limes ; 
stamens 25-55, single palisade of strap-shaped groups; carpels 9-1 1 ; flowering 
^ and fruiting throughout the year. 

Auraniium, Orange, of E. Himalya, cult, in vars., stamens 15--30,, carpels ' 
10- 13, ofieii a reduced second whorl: moth- pollinated. 

C. dccumana^ Grape-fruit, Shaddock ; flowers larger, petals recurve{i ; slainens 
about 40, in tubular palisade, 10 ram.; carpels 8-i6: fruit lo 8 in. diam. and 

Aegle Marmelos, Bael-tree, a small tree of dry deciduous forest, 40 ft., with ' 
spinous branches, much cult. Flowers greenish-white, i in. diam., fragrani. Stamens 
indef., carpels xo ; Fruit an Orange-type, 4-5 *ia. diam., with yeIio\v hard w'oody 
rind, and numerous seeds in orange-coloured sweet aromatic pulp : taken by animals, 
|lhohfeyl 5 :,;.'deei 4 ::^^^^^ ''t’--- '■ tj 

■IV. SimaruMceae (27/125)- based on Simaruba a medicinal plant of 
W. Indies, for Discifloral forms in which the carpels are united in the style-shaft, 
but break away in the fruit-stage, and so appear 'apocarpous'. No oil-ducts or 
glands ; the flowers more or less reduced and diclinous. 

Ailantlius , exeelsaj'a large tme of- deciduous forest, also cult., leaves pinnate 
■(12 pairs), x-3 ft. Stamiiiate flower with 10 stamens only: carpelkiy flower. of^ 

5 carpels, maturing fruit as i~5 flat red samaras, 2-| in.; seed centred and a slight*" 
4lpira}'dvlst;;atvthe;:ends..'^^ 

Cf. A. glafuhiJosa, China, cult., dioecious ; samaras 2 in., red when mature : 
leaflets with glandular teeth near the base : spreading by root-sn'ckers, 

V. Bnrseraoeae (16/320), based on Anierican forms oF Bi^rsera for a group 

of tropical trees with resin-ducts: flowers small and of considerable range: cf. 
':BSsm^iMendron' 3 i}TrIia <^ ' F 4 '' 

:>:':::4;BosiV'elh serrata, Salai, 'a'.lairly.large.deciduous;:tree, common mndgregatioiisi::/: 
■on dry hills, leafless in hot , season: Flowers small, 5111111., green, on the bare 
branches : stamens 5 -f 5, disc intrastaminal : ovary 3-locular, fruit dehiscing by 
3-valved sarcocarp, with 3 pyrenae. 

Grariiga pxnnata, a large deciduous tree, associated with S.al and Teak; 
flowers comparatively large, in yellowish panicles, with marked perigynous cup : 
stamens 54-5. ovary 4'“6 locular, each 2 ovules: Fruit a drupe with 2-4 uibercled 
pyrenae persisting* in soil 1-2 years. 

VI. Meliaeeae f40''6oo), a great order of tropical forest-trees, with panicled 
inflorescences of small Discifloral flowers, normally distinguished by the characteristic 
utilizatio,n of a staminal tube, as practically’ a gamophyllous mechanism protecting 
the g'vnoecium and ultimately also controlling the nectary : petals tend to become 
superlluoiis. Fruits characteristically capsular, with winged seeds, but commdhiy 
ranging to drupes with reduced output of seeds: in one important germs at least 
tliere is no staminal tube. 

Swietenia MahagonL Spanish Mahpgatijg'a great tree of Trop. Amer., leaves 
|)iiinate, panicles of small flowers, -7 mra.; staminal tube, 3111111., urceolate, with 
JO teetls alternating with the_ anthers.' Fruit a woody capsule, 3 iru, 5-vaIvecl, with 
'miinercms winged seeds. Cf. larger fruit, of *S/ nutcrophyiia^ 5-6 in., falling to pieces, 
seeds winged, '3 ill. , ’ 

Walstira villosa^ Gjrjbo, common , 'evergreen tree of Burma : flowers, small, 

5 mm., with filaments gamophyllous below,' broad and 'convergent above, seed with 
fleshy aril In a pointed berry.- W, -similar, filaments free. 

AzadiracMa indicaj, Neem, cult, everywhere,' moiiotypic ; leaves pinnate. ■ 
■evergreen; flowers in large panicles, ;kma]l, - .W'hitep '10 mm, diam.; staminal tube, 

5 mm., narrow’,' with 10 teeth' superposed to'. 10 anihers: disc inside the tube; 
■carpels 3, each 2 ovules; Fruit a drupe,; f in., -.i--seeded. 


Meiia Azedaraoli, ‘ Persian Like V a deciduous tree iu general cult. Leaves 

2- 3 limes pinnate. Flowers 12 ram. diam. ; petals ' white^ stamina! tube, 6 mm.j 
narrow, violet-purple ; anthers 10, alternating with paired tooth-processes of tube: 

. Gyiioecluni 3-6 locular, 2 ovules dn each loc.;. Fruit a small drupe with 5-seeded 
bom* sclerocarp. giving 1-4 seedlings. 

Carapa moliioeensis Xrioajrpus), a timber-tree of the Sundribans and 
Mangrove -formation, 30-50 ft., witli pneumatophores ; evergreen, leaves pinnate, 
panicles of fevv small reduced flowers, tetramerous, with urceolate stamina! tube and 
8 teetii alicrnating with the anthers. Ovary 4-loc., 2-8 ovules ineachloc. ; fruit 

3- 5 in. diarn., as a massive siibspherical woody capsule, dehiscing b}* 4 valves, and 
shedding large angular seeds (1-2 in.), which float or germinate immediately ; 
cotylcdtjns store starch, germination hypogeai 

Soymicla febrifuga, a large deciduous tree of dry forest of S. India, &c. ; 
leaves pinnate ; dowers sinali, greenish-white in terminal panicles ; stamina! tube 
ic-cleft, with 2 teeth on either side of the anthers. Ovary 5-locular; fruit a capsule, 
x-2 in., dehiscing by 5 wooely valves: seeds flat, winged at both ends. 

Chiikrasia tabu laris, a large tree of moist hill-forest (Chittagong) ; flowers 
white, in. long ; staininal tube cylindrical with 10 anthers on the rim. Ovary 
gdocular; fruit a capsule, i-| in., dehiscing by 3 woody valves;, seeds broadly winged 
at one end. 

Cedrela Toona (= loo/hi fil/ata) dbon-tree, a large deciduous tree of Sub- 
' Hinialya and moist hill-forest, cult. ; Flowers small, white, in loosely panicled 
Csyslems''; there is no true staminal tube, but. a receptacular extension as; nectary- 
pockets at the base of tiie flower (anlisep.L between orange lobes of the kiisc ' : 

: stamens 5^ onlyy (antis Fruit a typical 5-valved capsule' with many close-packed 
seeds, in. long, winged at botli ends and spinning freely. Cf. C. serrafa^ with 
;f ;;5f ahdfi,5;;\stainiqodeS :: ; Co. [odoraiu of.- ,W.,: 'Indies, seeds;;.; 

end only. 

Chloroxylon Swietenia, Satin wood ; valuable timber-tree of Central and 
S. India, distinguished from the preceding by absence of staminal tube, and with 
gland-dotted leaves. Disc lo-iobed, inirastaminal ; ovary 3-lociilar: Fruit a typical 
, capsule dehiscing loculicidally by 3 valves as in Chukrasia, with, winged seeds. 
With pinnate foliage, small flowers in panicles, generalised euc}'clic flower and 
capsular fruit with winged seeds common to many Meliaccae, but now referred 
to Rulaceae. 





Angiosp ! Dicot : Polypet : Thalamifl. : Disciflorae— Sapindalei^ « 

SAPINDALES (Engler) iaiclude families of tree-habitj in wliicli tlie full 
encyclic floral construction is rarely expressed. Reduction-variants of all grades 
occur, and may have had a wholly distinct origin. The fruits range from deliiscent 
capsules to indehiscent nuts and fleshy drupes: in ' one family the limit of gjiioecial 
reduction to one ovule per ovary, setting a i -seeded drupe or nut, is constant. Tiie 
Rhaiiiiiales, a section of minor signiflcaiice, with -the androeciiim reduced to 
isoslemoiiy, and the stamens superposed to the petals, is added as a matter of 
^oonveniericeff ; ; ^ /s. r:,'"'. 

Aeseiilus indicas fine' Horse-chestnutrof NW. Himalya, very similar to the 
common form, affords a typical case a ■large deciduous tree (too ft.), in moist shady 
ravines, with decussate 'digitate foliage-leaves and terminal pyramidal panicJes 
( 1 2-1 5 in.) of while zjgomorphic flowers .(petals with yellow splash turning crimson), 
in lateral monochasia; y.ygomorphy oblique in plane of sej). 4; corolla of 4 petals, 
androeciiim of 7 stamens, and ovary of 3 carpels. Fruit a deiiiscent massive capsule 
(2 in.), without spines ; seeds 1-2 in., with massive cotidedons storing starch. On 
the strength of the peculiar androecium and the decussate cligitaie leai'cs, the type is 
often separated as Hippocastanaceae (including Pi 7 v/a). 

Sapindaeeae (11S/1050), a large and characteristic order ,of tropicalrineesy;' 
more generalized than leaves -commonly spirally^' arranged, pinnate or' sinaptei'^; 

but also of wide range in floral reduction ;■( following ■■dicHny and apetaiy). The friiiis ' 
range from dehiscent capsules to individualized drupes ; the 3-carpelled gynoecium 
;:is, a:: general ;'feature,^and : the stamens,- are -cohnndn'ly....’^ (or less 'than 'ip)/VriiGehga,; 

grouped: iarbii.nd) -'Sqpmd^s i ' S^&mrm^ d: 'S; 

'vf:Sda|):';®nts ■ of .ecoiiomic':':SigniflcanGe cfl’:;as' typical '' 'f ) :d||| 

Xanthoeeras sorfoifoMaj China (Hort.), with deciduous pinnatefoliagh, spirallf 
arranged: flowers in, ■erect terminal., systems, diclinous-; -petals' white-' .(with' ■'yeilow,,; 
■turning'' pink)-;, staminate ■£iow-er, with.'. 8 ■''functional-, .stamens ;',-'dlsc piomiiient-fwitli ■: 
^--■prange^-yellow,' horn-like .nectary-lobes,: . earpellary flower, ''with. ^ 3- ■carpels, -.syn-'! 
,'€arpbtis^-,and:'aevera.i:'o^^^ fruit-, a,.' large' -wG.ody'fcapsu]'e,',,dehi-sc'ent Io<uilicidall,y.ff,:-::;: 

Sapindus laiirifolitiSj Soap Nut of S. .India, a large evergreen tree of dr;>' 
region^s, -.iiiucli' plaate'd .leaves pinnate, 3 pairs- of '' lUrgedeafle Is.; Flo W'ers,;,stam^^^ 
with a few pe.rfect : - sepals ' 3, ■pe.tals ' 4-5, ■.stamens S, ovary 3-lobed. In fruit tlie 
-ovary, lobes 'separate- 'as 2-3 small, jiidehiscent-drupe-portions," readily. detaclied: .' the''"-' 
•se,eds''';contain',saponins.^ ,;,/■■-■■ 

, - ■■- S*.'^--'detergens,' (= o-io .pairs' of leaflets, ■ is the -represelltali.ve:'^ 

species in NWh Hinialya, cult, for soap: Drupes usually solitary (1-2), ihe others 
':''im'dimentary'5-':|-in. ,',y .y:'- ''fri-' 

Mepheliiiiii LitcM, evergreen tree of S. China, cult, for fruit; Flowers in 
large panicles, few, hermaphrodite, small, apelalous, and irregular in construction : 
calyx 4-8 cleft, gamosepalous ; petals usually wanting; .stamens 5-10, ovayv 2--3 
lobed, each loculus with i ovule. ■' In fruit (edible) i or more lobes enlarge to 
sharply tiibercled globose structures'; (1 in. diain.) with i seed enclosed in a while 
:'|)ui'P5;yari!,y' y'^-,'. yy,':. ri'-,': ■f.'':-V ■■- d,yf^ 

liOngaiiaj a limber-tree of W, Ghats and Ceylon, essentially similar, but 
fruit I in., nearly smootli, also with sweet edible ^aril..'''' 

Dodonaea viseosajj 'a small tree '(20 ft.), gregarious as scrub in dry 'tracts 
of Central India, &c. ; young branches exude yellow resin : flowers puniclech small, 

5 min., greeiiish-yeliow, apetalous, with S-'io large anthers ; ovary 3--”4 locular, 

2 ovules in each loculus. The fruit is a thin-walled capsule, a-q valved. | in. .over 
all, each valve with a broad' wing-extension. ■ • 

Seleicliera trijuga^ a large tree of mixed dry .deciduous forest, often 'gre- 
garious, the best for Lac-insect. Leaves conspicuously of 3 pairs of leaflets. 
Flowers in drooping* panicles (3-5 'in.),,, largely staminate only and apetalous., or 



partially dioecious, 5 mm. Calyx minute- with- 5’“6 teeth, petals wanting; stamens 
■ diver gent ; disc with wavy lobes; ovary with 3^4 loculi,, basal placentatioiij and 

I ovule per loculus. Fruit globose, x in. long, i~2- seeded, indeliiscent : seed with 

'As examples of smaller families, based :ou;tree-fonns familiar in the N. Temp...' 
forests, and presenting representative' species, cf.— 

Ilex dipyrena (Aqiiifoliaceae), a. type very ..similar to Ikx\ AqmyWum, in 
valleys of NW. Himalya; flowers greenish- white, diclinous, tetrameroiis, but usually 
.2 carpels on!}-, ovules i per loculus, pendulous, with raphe exte.riial, hence fruit 
usually with 2 pyrenae, 

Emonymiis ' Hamiltonianiis (Celastraceae), also a U’pical £?w;iymus, as a 
small tree of outer Flimalya : tetramerous type of construction, dowers 8 mm, diain. : 
disc broad over centre of flower. Fruit deeply 4-lobed, and seeds with crimson arils. 

Acer pictiim cn/friilimi) Aceraceae, a typical I\Iaple of NW. Himalya ; 
a large deciduous tree, with palmate very acutely iobed leaves and- early-dowering 
corymbose panicles. In fruit the 2 carpel-wings diverge widely in the same line, 
and turn bright red, 

Cf. A. caesmm, a'large deciduous tree of W. Flimalya; fruit-wings only slightly 
divergent; also as representative species, 2!. Cainpbelit oi 'E. Flimalya, dow'ers- in 
narrow panicles, and carpel-wings diverging i in., with broad rounded ends. 

Anacardiaeeae (58/506), based on Aiiacardhm with its peculiar fruit. A great 
group of important tropical trees (cf. Elms of N. Temp;r) segregated by the limiting 
reduction of the gy noecium of 5-3 carpels to output of one usually pendulous ovule 
only, Tiie dowers are of typical small Discidorai habit, greenish-while, panicled, 
IBy-ppllmate^ ;io~5 (or . 'red-uced), and.' the carpels' practicaily lreej;,or; 

Ihe , siigma-Iohes. .The ..:Seeds; are exalbuminous an.d .the cotyledons.- 
store fatty oil. Acrid juice, lacquer, and resin are characteristic products. 

. Anacardium occidentale of S. Amer., cult, (Cashew' Nut): Panicles of small 
yellow-pink dowers; petals linear, stamens 10, the one over sepal no. 1 longer and 
fertile, the otliers reduced and sterile. Fruit a kidney-shaped drupe (i in.) on an 
orange or crimson enlarged receptacle ('hypocarp'), 2-3 in., edible, and dispersed by 
birds. Pericarp with acrid blistering oil 

Semeearpus Anacardium, Marking Nut : panicles of small llovrers ; drupe, 
I in,, purple-black with orange hypocarp (edible): pericarp with acrid juice, 

Mangifera indiea, Mango, indig, to Burma and moist hill-forest, cult, in 
vars. and grafted : panicles of greenish-white dowers, 5 mm. ; majority staminate, few 
hermaphrodite, with only i fertile stamen, and 4 others reduced and sterile. Drupe 
2-6 in., yellow, with one great seed in fibrous sclerocarp ; cotyledons with fat-storage, 
germination hypogeal 

Biicliaiiajiia latifoliaj conspicuous small tree, 50 ft., of deciduous forest with 
Sal, and in Burma ; characteristic faceted, bark : dowers in tomentose panicles, 
small, 5 mm., greenish-white; stamens 10, carpels 5, one fertile and others as rudi- 
ments. Fruit a drupe, ^ in., edible, with bony sclerocarp. 

' Spondias mangifera, a large 'tree of deciduous forest, and planted ; fruit large 
in manner of Mango, edible and taken by deer. . 

'JllelaEorrhoea usitata^ characteristic . large deciduous U'ee of Eng forest 
'(Black, lacquer) : in fruit the petals grow' to 5 ' wings 2-4 in. long, pink when 
, growing and suggesting dowers, -spinning freely. .. Fruit a - dry not on a distinct 

Swintonia floribunda^^ conspicuous^ tree in hill-forest (Chittagong), of similar 
habit, in- fruit ; Nut elongated, not ^stalked', with. 5 petal spinning-wings, purple,. 

i Odina Wodierj, a large spreading tree, of .deciduous forest of India (with Sal) 
and Burma, cult. ; Flowers in feathery whitish panicles, small, monoecious ; carpellary 
. dowers with sterile stamens. ' Drupe f in.,, taken by birds. 


PistacMa integemma^ deciduous tree of dry slopes of W. Himalyaj with 
cliaraoteristic leaf-gails 6-7 in, long,; Flowers small, dioecious ; Drupe ^ In. 
Bhamnaoeae (45/500) based on European Ehammis (Buckthorn) ; cf, — 
Eizyplius JiiJiibaj a spinous 'tree, largely cult, for fruit: flowers small, 
greenish-yellow; ovary sunk in 'receptacle^ '2-locular-; fruit a drupe, f im long -(to 
in. cult.), with furrowed stone, 2-seeded and giving 2 seedlings* 

Ampelicleae (Vitaceae, '11/450) include liana-forms as Viiis, Wild 'Vines, 

^ 

Vitis vinife3?a indig. to NW. Hinialya and W. Asia, cult. ; a large woody 
climber with inflorescence-tendrils : flowers small, green, panicled, petals cohering 
clistally and shed ; stamens 5 antipef,. free : carpels 2, ovules 2 (3) per loculus : berry 
3-5 seeded, endosperm solid with thick walls. 

Leca, a genus of erect shrubs, no tendrils, flowers with greater range, stamens 
uniting with petal-bases in a staminal tube. Z« iwihraa/Iifera in valleys, Sikkim, 
50 ft., with thick trunk. 


Aiigiosp; Dicot;' Polypet: A pocarpeae -^Rosales. ■ VlII, 

The LEGUMINOSAE (429/12000) commonly approached tlirough the 
herbaceous types of Ecan and Pea of N. Temp, cultivation, represent a vast series 
of polypetaloiis apocarpous phyla, in-whicli : the ■■gy noeeium iS' .restricted' .tO' . the , limit 
of one carpel only, of very typical megasporophyll nature, giving rise iionnaliy to 
a ‘ pod ’-fruit or legume. With this reservation the 'floral mechanism, based on 
a limiting expression of pentamerous eucyciic construction, may be further com- 
plicated in terms of the zygomorphy more familiar in .the Papilionaceous Upe, but 
may also present extended range of specialization and reduction in the more 
distinctly U'opical series of the Caesalpineae. On the other itand., ilie section 
hlimoseae presents a similar gynoecial reduction in a phylum of very divergent 
nature ; tlie three sections being in fact sufficiently distinct to be regarded as 
independent families, convergent in this limiting reduction of an archaic apocarpous 
phase, and still holding their own in competition with syncarpous types, as iir practice 
a single ovary-construction per flower has been attained. 

■ I. The Papilioii.aceae (308 gen.), following tlie general type of the Pea and 
Bean in floral organization, ■include, many line./ forest-treesg '■ generic types''' 'ihaycbA 
isolated by special features of the friiiling-stage, and the characters of the foliage- 
/leai?es.t ' /; " ' ■. : ^ 

i Bu tea.' froM'dosa/,I)hak^ a deciduous .tree of open giussdan'cls, ^liow'eiing'' 
-masse on .'tlie '"bare .stenTs. Leaves trifoliate, leaflets coriaceous,. 4-'6 in. 'broad/; 
■Timvers or scarlet, 2 - in. ;■ standard recurved, keel .boldiy ,' arched,, 

: 'Stamens p-fi/ pod 5. in. (4-8)5 flat, with one flat .seed at base,, and ' the distal. part 
acting as.,spitming-wing,. 4,;in^ c , f .’v. 'Cf: 

of Sf India,; stem to 8; iii.d.iam., ,flo.werS'dargehf 
' 'teightdrangm ./,. '"'/''^"''.c-h.: v '''■''''■^:''^/'.'c/■'''■y,f 

Daihergia SissoOj, . Shisham- ; a ■ large ::deciduous . tree ',':.'G.f Sub-B' i',ifialya , 
mften gregarious on alluvial ground,': much. planted 'f 'FIo\verS'Sma]l,",7 'mni/,',',}’el1''QW'is^^^ 
'.■:whiie'5,"'m" short, axillary' panicles,. , : Stamens g,: pod/linear lanceolate,, '2-2 1 
,seeded,. light,, flat, indelii scent, wind-distributed- and flo,ating,„on flood-water. ,';'' 

Cf. I). laiifoUa, Rosewood, a large tree of deciduous forests: Larger pinnate 
leaves, inflorescences, and pods, of same type, 

D, I\ldauoxyJon of Africa, naturalized : D, Olivieri in Eng forest. 

i*te 3 ?bc^^ also' a „.valuable'’’ timber /genus,;; with, '.representative ^ ;Species./'dls-; 
tinguished by broadly winged, one-seeded indehiscent fruits : — 

sea-shore Padauk y podt/flat, and' 'nearly circular,;. '1-2 

/diam.''P./ 

P. dalhergioiiks, Andaman Red Wood, evergreen. 

, P, macrocar pns, deciduous,: Inland Padauk of Eng-:'- Forest pods,':' al-g 'lii./dicim^^^ 

P. sau:'aIi/!Hs, Red Sanders, of Cucldapab, pods in. : 

P. MarsupiuBij* Bija Sal. a large tree {100 ft.) of deciduous Jbrest : Kino. 
Flowers, yellow, 18' mm., stamens 10, tube slit dowm in med. plane; Pods 1A-2 in,, 
1-2 seeded. 

Pongamia glabra of tidal coast-forest: flotvers typical, Pea-like. 20 mm.; post 
slEunen free at base only :’pod xerophytic, massive leatheiy, 2 in. long, and i broidj 
1-2 seeded, germination hypogeal 

; Cf. dim ‘.--Sophara japonka (Hort.) w’ith 10 stamens, all free : 6V///ca (Hori.) 
with biadder-pods : I^idigo/ei-a tincloria, Indigo, flowers small, in purple racemes ; 
stamens 9+1, pod simple; a shrub often cult, as annual: iMncwia, pods 2-3 irn, 
'■with irritant bristles: Desmodium Telegraph Plant, herbaceous trifoliate 

leaves, 2 lateral small pinnules show automatic .movements, end-leaflet iijctitropic 
only. Aischymmeiie aspera^ Sola, a 'w-ater-plant, 'with stem 2-3 in. diam. and soft 
pith-like white wood,- Ougeinia dalhergioides, .common in Sal forest, and cult. ; 

^4 ■ 


ilcAvers in clusters on old twigs, pods slender with slight consirictioii between ihe 
::$eeds;''r"' b V:t.e 'V.;, 'b';be 

II* Caesalpineae (91/1100), a" series in 'which the Pea-type of flower is 
infrequent. Examples of extreme zjgombrphy .occur, but practical actinoni'orphy 
may be retained, ■ or parts may be further reduced ; cf. as available s — 

"'Cereis Siliquastrnin, Judas Tree, of S. Tiirope : Flowers oir bare branches 
ill clusters on spur-shoots .before': the. leave's,,. .pink ’and Pea-like, f in.; stamens all. 
free ; a definite })erigynous receptacle as nectary-cup, the standard-petal enclosed 
within the wings, as these are inside, the ■keel Pods flat, 3-4 in., hanging from the 
:branGhe's.:f::;'v f 

Haematoxylon eampechianiimb' Logw'oodj small tree of W. Indies, cult.; 
.Flow'ers actinomorpiiic, 8 irim. ; petals equal, yellow; stamens 5 -f 3, but one carpel 
only, and the fruit one-seeded : in some respects possibly the most elementary form 
of the group. 

Hardwickia binata, Anjan; a large gregarious timber-tree of dry deciduous 
forest of S. India, deep-rooted ; Leaflets 2 only, 1-2 in. long, with terminal pointed 
rudiment: Flowers small, greenish-yellowy 15 mm., in lax racemes, aptiaJous; sep. 5, 
stamens 5 + 5, one carpel; fruit a flat pod, 2-| in., iiideiiisceiit w’itb one seed at 
' distal end,. spiiining- type : the limit of simple reduction. . As ext.reiiie cases, cf. 

Cassia Mstiila^ a tree of deciduous- forest, and commonly cult, lea ves,,-";; 
'. piiiiiate ; with pendulous racemes of yellow’ flowers (suggesting £adi/rmm) : sta,nieiis,'V 
■differe.iitiat.ed, 3 long an teri.or dehiscing by .slits, ..4 with shorter, fllamenis and. .dehisciitg'-'v 
. brpores,'.. 3 posterior minute and sterile.'. -Pod: cylindrical, . large, 'black,' i--;2 ',L.;:.,.with'/ 
seeds in black resinous pulp, medicinal and economic ; animal-dispersed. 

C\ ain'ia^Ia/a a shrub on dry stony soils gives tannins, 
r '''-Poitioiaiia': regia,; Gold' Mohur Tree,:- Afiican,. cult., .with ^ erect. shO'Wy.;.'.,pa'hicIek.j 
;. of "S'carle t fl,owers.;; pods fiat, '1-2 ft...b'. 

Taniarindiis iiicliea, ■ a fine.'- tree, of C. . Africa,, natu.ralized 'mnd .ciilt.f;.f' LaX: ., 

. racemes, '..of. ,10-15., .flowers ; ',3 post, ^petals-, only functional, '2 'ant. minute''; 

.^Stanien's:;.' large ran .forwards, .others .as \estigia-''only. ' Pod.s 'as. thick. 'diiiskS;' 

with brown acid |uflp, fibres, and small brown seeds. 

'i. ;.Ambe'rs'tia .nobiiisj 'evergreen tre'e. of S.-' Burma; cult. ..leaves. ,. hang, ..'ve'rtic'aiiy.'. 
•when young. Inflorescences as pendulous racemes, many flow’ered ; ])rophyHs large 
fail'd., scarlet,' 2 posterior ; sepals' give.- a hood-ed segment, 'Others simple 3 .. po'st', p.etals',,.,,of:: 
■,W'hic!i.,.::l.lie: .median is, a flag-segment' ."with .broad warved ..lamina with. ciinisoil...;,ahci : 
yellow blotch at end, ,2 .■ anterior .as 'rudiments.. ■.'Stamens; 9 -f 'l ;. ,med.,' post*, stamen' 
'.'reduced ,;.. *”) anterior .long, an.d 4 .short,:. Perigynous. receptacle' extende.d ...go inrn..:...'t(),;.' 
a narrow nectary-tube; Iioney-bird pollinated. Pod fiat and linear, 7 in. 

BaiiMnia VaMii, a gigantic liana-form, destructive to Sal, &c.: stem to soo ft. 
long, and 1-2 ft. cliam., growing 50 fn a year, with anomalous thickening. ' • Leaves 'to 
1 8 in., ‘ cleft ^ -I down : Flowers creamy-wiiite, 5 petals and 3 fertile stamens ; petals 
hairy, if in. long. Pod 9~i'8 '.l!i.,;:;,l',ong;' -broad^^^^^ flat, hairy, w’oody and bursiiiig 
.:"€xp|.osiv.e,ly.. ', " ■ ' . 

B. vaiiegata^ a middle-sized tree of dry deciduous and hill-forest, cult. ; Flowers 
large and showy, fragrant, wiiite and pink: standard-petal darker or variegated, 
'Conspicuous, with 5 functional stamens. Pods long and slender. 

III. Mimoseae (30/Tooo):'a w'holiy distinct type of floral organization, 
familiar in Aeacia (kaibaia (ATimosa), the Australian Silver Wattle, Foliage bi-- 
pinnate, evergreen ; inflorescence as panicles of small globular capitiila, 8 iiittj., 
fragrant ; flowers not all perfect, minute, with a dense cycle of 30 stamens, slender 
sl}le. reduced valvale sepals and gamophyllous petals ; actinomorpiiic, pollen in 
packets. Fruit a pod {2-3 in.) dehiscent, seeds - non-endospennic. Elementary 
forms I'lave larger flowers on a similar plan in more racemose spikes. 

Frosopis spioigeras Jhand-: a stunted thorny tree, gregarious in dry tracts of 
Punjab, &c., persisting by deep root. Flowers in slender spikes ; stamens 10, aiitliers 


with apical *'gknd^. Pod with coriaceous husk, indebiscentj 5-10 in., seeds in 
sweetish pulp with' contracted portions. 

Eatadar scaadeas, a huge liana-form of Tropical sea-coast and hills: flowers 
pale-yellow, in crowded slender spikes. Stamens 10, with ^ gland h Pod immense, 
3-4 ft., woody, 10-30 seeded, separating ‘'Cpqci" from rim-framework, each with 
I flat seed, orbiciiiar, polished, 2 in. diani. 

Xylia dolabriformis, Pyingado, gregarious- in deciduous forest, with Teak in 
Burma : Flowers pale-yellow, in long-stalked sub-globose heads, 20' mm. diani. : 
Pod thick, woody, xerophydc, 4-6 in. long,- with characteristic curved valves, very 
explosive,- 6-10 seeds. 

Aeacia arabiea. Babul, a large tree of dry regions, deserts of Rajpiitana, and 
cull., gregarious, iliorny, and often stunted. All parts used, wood exudes gum : 
Flowers golden-yellowy in globose heads, in. diam. : Pod moniliform, flat, 3 in., 
with marked constrictions between the seeds, and covered with grey tomentum ; 
taken by cattle. 

Cf. A. StHegdl, African sp. also cult, for Gum Arabic': A, Verek of Sudan. 

A. CateehUj Khair, middle-sized tree of dry deciduous forest and sides of 
streams : flowers in pale-yellow' cylindrical spikes, 2-3 in. long j Pods thin, brown, 
and dehiscent, 2-4 in. : ‘Cutch ' of tannins from wood-chips. 

, . Albi'zzia pa^oeei^a, White Siris, a large deciduous tree,, conspicuous near river- 
banks, also cult, : Flowers large, lo mm., with delicate stamens. Pod flat, brown, 
strap-shaped, 4-8 in. : Young leaves with white tomentum. 

A. odoratissima. Black Siris, a large tree, common in mixed forest, leaves 
..dark-green, leaflets, 10-25.- Flowers ...lo,, mm.,, in .panicled .corymbs,. fragran.t,.'.. Pod:. 
d'-S rm,y.smpoth and: flat, reddish-bf^ ; : ■ 

' ;A* : Iibbbekj' Siris, common ■ and cult., ■ avenues..; ' ;Flo wer . j ' in., .Jong, „ i.n ; ..heads^.:.; : 
white and fragrant. Pod, 8-12 in., thin and dehiscent, straw-coloured, rattling Avlien 

PitlaeeolobiuBi diiiee, Karkapilly, spinous hedge-plant from IMexico : Flowers 
while, in smaii globose heads on long racemes. Pod 4-5 in., coiled, red and succu- 
lent husk seeds in spongy edible pulp. 

P* Saman, Rain Tree of S. America in damp situations and swamps, Burma, 
r. :^M'imbsa ■ pwdicai. ' Sensitive ;3,Pla.nt : '.(Hort.),;' .af spinous.. ; shrubs 
S. America : flowers in globular pale-violet heads, 20 mm. diam., Fruit-pods small, 

I in., constricted, spinous. 

Bosaoeae include representatives in Hill-forest, of such types as Spiraea, 
Rubm, Rosa, Cyionia, Erwlofrya, Pyrus, Crataegus, Primus (P. Awvgdalus, Almond ; 
P^.persu'a, Peach; P, Puddiim of Himalya-, &:c, gives .timber). Cf. also Cedomaster 
Smonsii (Flort.) of Khasia Hills. 

.u.>,,..:,',Saxifragaceae : similarly afford representative- species of flowering'khrubs.,-.aa::'' 
RMIad 4 iphuSyRmizkiyRihes,^(::,ii^\Qrel\^ . .. 


Angiosp : Dicot : Polypet : Calyci florae; ■ ‘ 

CALYC I FLORAL ' FAMILIES, ' originally; isolated by ilie ^ calyx Mike ' / ■ 'I 

■ character of a receptaciilar extension, commonly -giving rise to phenomena of the ' ) 

inferior’ ovary,' and -extended to cover other cases of special receptaciilar develop- ;i 

ments (cf; Rosales, Lythraceae, Cactaceae, Passifioraceae), are now seen to be a wholly ' .j 

empirical collection of highly specialized ^ floral constriictions in which, the inferioiy 'i 

'ovary remains the most readih' observed feature of- the Ooral organization, also affect- ' ■ f 

ing the subsequent formation of the fruit. In siich cases other special features pre- - . * * 

viously emphasized acquire a subsidiary significance, as apocarpy (Rosaceae, Legu- 
minosae), indefinite androecium (Myrtales), even spiral construction of indefinile 

perianth (Cactaceae), eucycly (Combretaceae), meiocycly (Umbelliferae). Similarl.r i 

all stages of reduction (tetramery, dicliny, apetaly) may also obtain in deieriorateci ■ 

mechanisms, and the fruiting-stage may present the full range of variety, from ^ 

dehiscent carpels and capsules to one-seeded drupes, nuts and achenes, ; 

So long as the exact relation of these isolated families to other series remains ; 

a matter of mere speculation, the section-heading is provisionally retained as the most 
generally convenient arrangement (Grc’w. jPte/., 1862). ; 

I, Myrtaceae (72/2750) founded on tlie Myrtle of S. Europe, and extended j 

along similar lines to a great tree-group with opposite gland-dotted leaves, ' a flower ■ ,1 

■ with indefinite' stamens in tassel-lormation,, offering, .abundant, ■'pollen, './no';" 

a syiicarpous ovary with axile-placeiitatioii, and a single style. The floral organization 
is Ihus fundamentally Cistiiioral (cf. Guttiferae), but the gynoeciiim shows further . 
advance in the complete fusion/ of the style (with no trace of vestigial carpels), and ; 

the pocket* formation of the inferior ovary. Individual genera may present further 

Eugenia earyophyilatas Clove {/a?^iiiosa Carjop/ijikis)^ cult, in Tropics ; ever- 
green w’i'th decussate leaves and axillary clusters of few fio\vers ; tetramerous, receptacle- 
:t'ube:.and sepals crimson, unopened "buds'(i.2 mm.) collected 'for, eugenoi;: 

shed as a cap on opening (5 mm .) ; stamens inarched in bud, divergent in flower as ^ 

lassel-ciuster, 8 mm. over all ; single stout sU’le, 3 mm., ovary with many ovules : \ 

fruit of enlarged receptacle, indeliiscent, with 4 apical calyx-teeth : cf. Engema-forms ? 

with free petals (6 2 5). tor/, petals shed as cap (120), corolla a fused cap- 

iB°)- : V ' ■ ' -r . ^ ' : r; ^ : ■ ' ' ' ' v . 

Rose-Apple, a :.small . tree, cult. : -the' more generalized, ,ty,pe;:^^:, ,,; 
flowers large, gTeenish-white, 2-3 in. diam. ; 5 petals free, stamens indef. tassel, \ 

40 inni.; carpels 2,. style 40 mm. : Fruit a berry-form, 1-2 in, diam., pink, edible. ' ' I 

Eiigema Jambolana ( = a large evergreen . tree, cult, and widely ,"'1 

distributed : Petals fused as a ‘calyptra* thrown off on expansion in one piece, ' 

stamens as a w hite cluster : Fruit a purple-black drupe, juicy and edible, in. long, 

hirds':' and My ing -foxes.'. 

Eucalyptus, a great Australian genus (160) of tali evergreen trees, growth rapid,.’ / 

many introduced, cf 

E, gMji/ku\ Blue Gum of SE. Australia, cult, in Nilgiris, a ■ tali tree with . I 

dimorphic foliage (juvenile leaves only decussate and waxy blue) ; flowers large, showy% 

1-2 in. leaf-axils; sepals obscure, petals fused in massive calyptra, stamens indef in . , I 

tassel-formation, spreading ; ovary 3-6 Jocular, many, ovules ; style simple : fruit hard ■ . i 

and sclerosed, dehiscing apically ; seeds numerous, small. 

i/ amgiM/m, Red Gum, the tallest Dicot. 300 ft.'^ similar in flower and fruit. 

PsidiumGxiayava^ S. American tree, Guava, cult. ; flowers white,, if in. diam.,; 
fruit enlarged inferior ovary, as succulent edible berry-typ^y 2 in. , , \ ' 1! 

Xj'eeytMdaceae (18/130), based on.S- American and separated by > -J 

leaves spirally arranged, not gland-dotted, otherwise highly specialized lines of ■ ^ | 

tropical forest-trees; organization essentially '-Cistifloral, 'witii characteristic speclaliza-^ ' | 

tioii in androecium: cf Eecji/iis, Monkey,' Pot ; Courmpiia gimnmsh^ small trees, | 

flower ■ massive, - 5~6 merous, 3-4 in. diam.;; thCq^eceptacle is extended unilaterally to / . ■ ' ' ' 



a broad thong with stamens, reflected over the primary androeeiuin, hence sternotribal 
and nototribal: carpels 6, fruit a capsule, large and woody, dehiscing by a lid. 

Bertbolletia exeelsa, Brazil Nut, .tail tree of S. Anier. forest; calyx fused 
and splitiing into 2 parts: dower i in., tetramerous; androeciuni with reflected 
region. Fruit a large wooden capsule, 4-locular, 2 rows of large seeds in each loc. 
a small cover cut off as lid with placental region. Seed as a large ^ nut ■' ; embryo 
massive, not ditlerentiaied, no endosperm. 

Barrini^ioni'a, tall trees of strand-forest. B. spccwsa of iMalay, flowers “j-7 in., 
stamens 3-4 in. long. Fruit 3-4 in. diann 

B. raeemosa S. India, flowers tetramerous, 2 in. ; fruit ovoid 2~| in. 

arhorca, large deciduous tree of savannah-land : flowers tetramerous, 
2--3 in. diani. ; androeciuni gamophyllous below, with many staininodal filaments : 
fruit green, sub-globular, beny-type, 2-3 in. diain. 

Bythraceae (21, 450), based on herbaceous Lvihrum Salicaria of Europe, and 
rexteiKied ■ to' tropical trees with similar floral organization.'; i. e. a receptacular .tube' 
whicli does not affect the ovary (still ‘ superior') : leaves opposite, “ calyx 'tube ' takes 
up sepals and petals (or stamens in part). The intercalated growth is proteedve and 
secretory.; fiie flowers are still essentially Cistifioral, of reduced type, with axile 
placentation, and the fruits are dehiscent many-seeded capsules. 

large- timber-tree of; decidiioustforest, ,;a;SS'obiate;.bf,' 
Sal, leaves opposite, simple: inflorescence few-flowered (3-6) : flowers wliite, fragrant, - 
mnh .''diain.,,,. 6-merous, ; .stamens . 30-40,' 5 antisep., '(;io, mm',)don,gertbaifdhe^^ 
•others. {5 mni.);' good cup-shaped ■receptacuiar tube (5 'mm. diam.), stamens. , from; 
base. 'Fruit , a coriaceous capsule, i in., loculicidal with 3 stout valves: seeds' num.eroiis, 
■,.,wli'iged,'i5' inni, . 

'By tnMm-'Ol China, cult. for.. large ..rose-coloured flowers, 2'.in.. diam..,',6' lm*ger 
stamens, petals crumpled and crisped on margins. 

Mos Reginae,. chief .timber-tree" of .Bengal and Assam, :;.in; inQr^t;:#uaipnS:.p 
panicles of large purplish flowers 2-3 in. diam., 6-merous, petals crumpled in bud, 
I'^stathehs' 100,- 'i 50, all;^equal ; ■ carpels - 4 '(.7^.8)',: antisepalGUsy;. 'Receptacle-e'op' masisivef 
''stamens ' i;.)0..rhe ' way. up.;. Fruit' a .woody, caps'iile, opening distally, .lociilicicially by' 
■6 wide slits. Seeds ruinierous, angular)}’ winged, 10 nun. 

^ Lawsonia alba, Ilenna, a.:-s.inali''hed'ge-shrub, oflen'^ spinous ; '.flowers , greenish- 
yellow. J in., 4-merous, stamens in 4 antisep, pairs, capsule dehiscing irregularly. 

W v'|ioribitB.da;, : ' common;grega'rious':;sh'rub',: of ;d'ry;'''hi!l:-sides'''f :;Flpwers , 

clustered, bright red, 6~mcrous, zygomorphic : stamens 12 from base of receptacle tube, 

Sonneratia aeicla, small tree of tidal creeks and IMangrove formation (^Sundri- 
bans, See.). .Leaves obovate, opposite, light glaucous green : .slender priCiiniaiophG,res 
:’.froBi,„l']orizontally spreading: rootsf ' : .Flo.wers/pengyno'us, 'd-merous.,;. 2 in,. di,anu,:,,;petals,'' 
purple: fruits edible, 2 in. diam. 

S. apetala, similarly common in Mangrove-formation, gregarious, to 50 ft.,- 
flowers tetramerous, apetalous,-! in. diam. ; fruit a capsule, f in. 

EMzoplioraeeae (15/60). Based on the 'Mangrove (R. Mangle) of Trop. 
Airier., characteristic of lialophyiic swamps and muddy sea-margins (Manop-ove-beli). 
Flowers eucyclic, Disci floral, in few-flowered cymes, 4-meroiis, 1 in. diam. Siameris 
4-f 4; ovary of 2 median carpels, each 2. ovules. "'Fruit i-seeded, the seed germina- 
ting .c////, to a long (10 in.) pendulous embryo (mainly hypocotyl-axis), detached 
nmd. 

R« mneronata, Tropfles of Old World, similar, 011 sea-face of 'Mangrove-belt, 
with stilt-roots submerged at high-tide. Flower i in. diam., stamens 8 ; Fruit 2 in., 
and embryo with hypocotyl extending to 2 ft. or more. 

Bnigiiiera gymnorMaa, a large tree behind the Bkizophora^ no stik-roots, but 

Oarallia integerrima, large tree '.of inland forest; leaves coriaceous, glossy; 
Flowers in similar clusters of the same type, eucyclic, 6-8 meroiis, 4 carpels : fruit 

1^8 



' Combretaceae (15/450) of essentially tropical trees, with very characteristic 
advanced fiorai organization, encyclic and Discifloral ; petals may be wanting, but the 
inferior ovary is unilocular with 2 (or more) pendulous ovules, and single style -sliaft. 
The fruits are i -seeded nuts, indehiscent, and commonly' angular or winged. 

Tomainalia Cliebtila/.a/large^ tree, of mixed 'd^ forest; Flowers small, 

greenish, in short panicles or spikes, apetalous, fly-pollinated, odour disagreeable, 
many staminate only. Fruit obo\oid, or 5-aiigled, i"| in. (Myrobalans), i-seeded, 
without endosperm, cotyledons large and convolute (in traiisv. sect.), storing fat. 
V;;/:;\;f;;Asdmporta0f 'species,: .cF:— ■. . 

T. Catappa, Beach-forests of the Andamans, planted and cult, for edible seeds 
(Indian Almond); halophytic, fruit floating, .2 in., 2-angled, 2-winged with fibrous 
'periearp:and:Bti'ong'SGlerocarp.' ■ ; 'A . v; 

T. belerica, large deciduous tree, 120 ft., common except in driest regions : 
fruit ovoid, i in., with hard sclerocarp, taken by animals. 

T. tomentosa, a large deciduous tree, 100 ft. common, except in desert tracts, 
young branches and leaves with rusty pubescence, BToit 2 in., with 5 broad longi- 
tiidinai coriaceous wing-ridges, and hard bony sclerocarp. 

r..;;. .T. " Arjirna, -.a darge , buttressed tree,, nearly ^evergreen,, common , on- . banks;' ,,'GfV'. 

streams,' leaves coriaceous; 'fruit similar, more spindle-shaped, wings narrowy .. . 

Anogeissiis latifolia, a large tree characteristic of dry d.ecidiioiis .forest, leaves;;':' 
tunl' Gopp'er-red, in cold ■ season. .-Flowers in. small ' globose capitiil a (-J in,), aiiiiiute,y 
'apeta!ous,,.„Teceptacle-tiibe' elongated.; Fruit very. small: a samara, ..^-winged, 
with remains of receptacle-tube as beak (4 mm.). 

As types of p»articularly isolated series, cf. : — 

'^(.i: 8/50) ; based ' Wych-Hazel ::of 

commonly placed near Saxifrages from the rccepiacle-lube being partially free and 
Tie*, gy iioeeiurn. of 2,, ca'rpels, adoc., .2"''styles, and Fuit- a,' capsiiie, - ; 

Parrotia, Jacqiiemontiaiia,'.gTegarious'small Hazel-like 'tree. of NW. Idimaly a., 
;;fo.r:';'.,wicker '.aind' bridge-rope ; dowers diclinous, ...■greenisli-yellow,"' in. '; clustered he ads 
apetalous, btaniens 15; capsule -I in., with stellate tomentum, 2-seeded, with horny 
.,de:hiS'Centf:Sclerocarp.;''.'.;' A A.-;..; ^ g;,: ,, 

BiieMandia popiilnea, a tall evergreen tree of E. Hiinalya (Darjeeling, hill- 
.forest) stipiules large, enveloping the- buds:'; flo.wers in 'Clustered headS' of 8-.20, 'fused' .; 
up; petals rudimentary or \vaiiling ; stamens 10-14, ovaiu' with several ovules, seeds 
; winged. 'A;.' , ; - , „ , f 

. ' .Garica - Papaya (Papaw); of Caricaceae:(2 /'go),-., of Tro.pical Amer., cult., a: small, ' 
soft-u-ooded tree with latex, single stem, leaves palmately lobed, to 2 fr. across, on 
long* p^eiioles held horizontali}' ; stems with yellow bark and seal-scars; staminate 
inflorescence pendulous, staminate flower with white trumpet-receptacle and 5 4- 5, 
stamens near top : carpellary flower with free white petals, conspicuous ovarve 
5 carpels and 5 elaborate stigmaiic branches, parietal placentation. Fruit succulent, 
wiili black seeds in sweet pulp. Baidospenri stores fat. (Formerly classed with 
Passion-flowers, from fruit.) 

Tetrameles niidifllora (Datiscaceae, 4/4),* a tall deciduous tree of hill-forest, 
stem buttressed ; flowers on bare stems in branched panicles, dioecious, tetrameroiis, 

5 mm.; Staminate flower with 4 stamens,, carpeiiarv flower with 4 styles, and 
indefliiite ovules on 4 parietal placentas. Capsules shed minute seeds. 

Opiintia Dillenii, Prickly Pear of S. Amer. (Cactaceae, 30/1500). Branches 
as succulent-flat teiied cladodes in obovate segments, with leaf-ppiTits indicated by 
sharp spines (i in.). Blowers of spirally arranged indefinite perianth above the inferior 
ovary, yellow ; stamens indefinite, shorter than the petals 1 Ovary with parietal 
plaoeinaiion, man}' ovules. Fiuit succulent, bird-dispersed, pear-shaped, with spines 
distally. 

Araliaeeae (51/660), type Hedcra^ includes Aralia, Gamhlea^ Bendropanax. 
following the general 'lineSj with' tendency to simple umbellate Inflorescence-scheines 
in panicles. , T' ■ ■ 


X. 


, Angiosp Dicot : , Ga mopet : Bicarp&llatae . • 

B'lCARPELLATAE of Gen, Plant. (1876),^ a convenient assemblage ,of' 
meiocyclic Gamopetalae (the main series), with:‘‘supenor' ovary and of ‘ hypogynous-^ 
construction of the type sep. 5, pet 5, stamens 5, gynoecium of 2 median carpels, 
syncarpoiis. Tlie flowers present a 'great range of flora! mechanism and fruit- 
elaboration, and the section is largely separated into families and groups by conspicu- 
ous features of somatic organization (e.g. opposite leaves), and the construction of the 
g}’noecium in terms of placentalion, as also leading to diflferent types of fruit-formation ; 
tile last may range from dehiscent ^ follicles ^ to capsules and indehiscent achenes, 
schizocarps and cocci, berries and drupes. Families with opposite leaves and actino- 
morphic" flowers may be taken first, as most readity identified by sucli obvious 
features : cf. ^ ' 

, Oieaeeae (20/390), founded on Oka (Olive) of S. Europe, extended to Fraxinus, 
Syfinga, Ligusirmn, Osmanf/ius^ Jasmifium (Hort,), distinguished by flowers ranging 
to tetramery, and in the limit apetaly (Ash), but the androecium remains constant at 
2 stamens alternating with 2 carpels of the gynoecium, syncarpoiis with 2 ovules per 
loc. Fruit a capsule {Synnga) or berry {Ligusirum)^ i -seeded samara {Fraxmus) ; 
including representative species as small trees and shrubs of hilbdistricts. 

Salvadora persiea. Mustard-tree, of Salvadoraceae (3/9), a small tree, 30 ft, 
of dry regions, cult., and as halophyte ; evergreen with coriaceous leaves. Flowers 
greenish-white in lax panicles, tetramerous, stamens 4, ovary unilocular with i basal 
ovule. Fruit a red drupe, i -seeded, with thin sclerocarp and pungent taste. Other- 
wise j/ut with Discifiorae. 

: ■ -Apoeynaceae (i30,/rGqo).,a large family based on Apocynimi of Medit. region^: 
and extended to a wide range of tree-forms with usually opposite leaves, milky juice 
(latex) and flowers with convolute corolla and tube-mechanism, commonly moth- 
pollinated : the g}’noecium of 2 carpels is fused distally in a common style-extension ; 
these break aw^ay in fruit to give dehiscent ‘ follicle *-iike pods (rnuchin the manner uf 
Skrculia). Seeds commonly packed in the pods with silky hairs subsequently 
utilized for wind-dispersal. 

Aistonia scliolaris, large evergreen tree of damp forest, leaves coriaceous, 
flowers greenish-vrhite, in compact long-stalked cymose clusters. Corolla-tube 8 mnt. : 
fruiis slender pods, pendulous, I--2 ft. ; seeds with fringe of hairs. 

Holarrlxena amtidysenteriea, a small tree, common in deciduous forest, 
often gregarious* flowers white, fragrant, i-i-|in. diani. ; fruits slender pods, 8-1410., 
5 rnm. diain., seeds with tuft of ])airs (2 in.) at one end. 

Plnmeriii acuiifolia of W. Indies, cult., very milky, leaves spirally arranged. 
Flowers on bare stems, fragrant, large, white with narrow lube, and typical moth- 
type of mechanism ; anthers at base of tube, 20 min. from orifice. 

Wxdghtia tomentosa, a small deciduous tree, flowers brownish, in, diani,, 
with red corona-growths. Fruit a rough pock 6-1 2 in. long ; seeds linear, I hi., 
with fine silky coma packing the interior. 

Aukgiadaatu (217/1700), similarly with opposite leaves, latex, meiocyclic 
flowers, and 2 carpel-pods divergent in fruit, pass on to elaborated mechiuiism with 
coherent pioliinia, retinaculum (‘spoon’ or 'clip') as stigmatic parts taking out 
pollen from loculi of adjacent anthers* Fl5’-'6r rnoth-poliinated, of highest llorai 
organization in Dieots. ; cf. Periploca (Hoit.) .spoOn-lype, nectary on petals ; PiKcleptas 
(FJort.) clip-retinaculum type ;; Ceropegia lAAont) as'‘ fly-bottle'' trap-type. No limber- 
trees, but many shrubs and llanoid {Periphed)^ also herbaceous succulent {^SlapeliiP), 

I16 g’aniaeeae (32/550) based on Logania eA Australia, covers the case of oppo- 
site leaves, actiiioniorphic, meiocyclic flowers^ ho latex, and fruits as many-seeded 
capsules, as a more generalized group wilh,^ great .range, hence liable to take in forms 
not included in the more specialized families, ■ Xf* of S. Amen 

(Horn), simple flowers in orange • balls, qo mniv d'iam. Ah vanai)i 7 u\ violet spicate 



paiiideSs flowers aciiuomorphic, 4“XiaerouSj;8 -mm* diam. Fruit a siivall capsule, 8 mm. 
(Hort.), bee and butterfly-pollinated ; seeds small with wing-extension. 

StryeHnos Ifiix-vomica, common evergreen tree of S. India, &c., leaves 
glossy, flowers greenish-white,- in cyrnose. clusters : corolla tubular^ 8 mni/; .fruit a 
large, orange berry '(1-2 in. dia,in.) with 8-9 massive seeds (like grey buttons), 15 mm. 
diam., with solid endosperm. 

■iagraea oboTata,, a small tree, often epiphytic (as on Teak), with clasping roots : 
Flowers large, fragrant, with tube i”-i| in.long, , Berry glossy-gieen to l>iack, i-if in. 

Boraginaceae (85/1550), a large order, mainly herbaceous, leaves S|;lrally 
arra.nged, flowers typically pentamcrous and actinoaiorphic ; gynoeciuni of 2 carpels, 
each 2 ovules : style gynobasic and fruit separating as 4 dry mericarps (cocci) ; cf. 

Symp/iv/iim, Myosoiis (Plort.) ; a-Avider range in : — 

Cordia Myxa, deciduous tree of shady ravines Jn Sub;Hinialya, &c., largely 
cult.; Plowers, small, while, 10 mm., in clustered cymes; styles 2, each 2-fld, not 
gynobasic ; Fruit a drupe, in.,, glossy-yellow, subglobose, turning black, with 
rugose ' stone * in sweet viscid translucent pulp ; taken by birds and monkeys : Seeds 
I or more, sclerocarp splitting off * valves ’ on germination. 

Ehretia laevis, common in deciduous forest; flowers in unilateral cymes, 
white, 5 mm.; style 2-fid, not gynobasic; Fruit a small orange -red drup)e, 5 mm. with 

'pyrenaev.: . 

Bignoniaceae (ioO;'5oo) essentially tropical tree and liana-forms, leaves 
commonly opposite, flowers handsome, more or less zygomorphic, stamens reduced' 
to .4 (2) in correlation ; gynoecium of 2 median carpels, the ovary 2-locular, with a 
large number of ovules on compound placentas, appearing (in transv* sect.) as c-lobed 
in each loculus. Fruit typically a dehiscent capsule with characteristic winged seeds ; 
two valves separate from the median placental tracts (dissepiment). 

Stereospermnm eheionoidesj a large tree of moister deciduous .forest;, 
I 'lowers fragrant, yellow marked with red, in. long. Capsule a slender pod, 
.10-30 in., and in. diam., seeds wedge-shaped, sunk in *' notches’ of a corky cyliii- 
drlcai' dissepiment (like a jointed snake), with wings at each end (i in. over all) 
shaped to the curve of the dissepiment. 

B. suaveoiens, in drier districts and with Sal. Fruit 1-2 ft., | in. diam., dark 
grey and speckled ; valves hard and thick, seeds flat and winged. 

B. xylocarpiim, deciduous tree of Central Provinces ; capsule to 3 ft, over i in, 
diam. ; woody and lubercled, seeds i in., winged -J- in. at each end. 

Cf. also: — DoIicha 7 idro 7 ie falcaia, with white, nearly regular, trumpet-shaped 
flowers, I -I 'I in. lube : Spaihodea fa?npamdata, African Tulip-Tree, with con- 
spicuous z}’gomorphic red-and-yellow flowers; Millingtonm horfijisis, Burma, cult, 
a large tree with fragrant 'white flowers ; corolla-tube 3-4 in., slender ; 4 stamens 
.at base of tube; fruit capsule 12 in., seeds with 3 transparent wing- ridges, Oroxyhm 
indkimi, a small deciduous tree, leaves bipinnate, 3-5 ft. ; flowers purplish, corolla 
2-3 in., trumpet-shaped : capsule flat, 1-3 ft. and 3 in. broad, flattened in the plane 
of the dissepiment ; seeds with a papery netted wing, 3 in. broad, fiat with a flat, green 
central embryo, ■ ■ , , 

, Acanthaeeae (173/2050) based on Acmiihas of S. Europe, 'with markedly 
zygomorphic flowers, 4 stamens, and , dehiscent' fruits ; seeds on. a .special type of 
placenta,' Mainly shrub and herbaceous types, extended, to a large no. of tropical 
slirubs a'iid herbaceous plants, the most -important : — 

Strobiia lathes in many species (180, Indian 2,1), as gregarious shrubs of imder- 
wood, or on open hill-sides as dense scrub : more or less monocarpic and flowering 
periodical!}^, colouring the landscape violet-blue ; dying .down after fruiting and allow- 
ing regeneration of .forest-trees, S, amicHlaius, 4-6 ft., witli Sal, flowering every 6 
, years ; stem c|uadrangular, flowers blue,, in' bracteate; spikes 3-5 in. long ; others in 
iiill-couniry, with representative species. 

■ ' Verbenaeeae (6 7/760), founded on European. Verbena^ and extended to a wide' 

• ■ : ■/)/’//■■■' ' ■ 



range of forms with. similar floral construction; leaves opposite, flowers pentamerous, 
more or less zygomorphic, stamens 4, carpels 2 median; the ovary generally with 2 
ovules per loculus^ and separating 4 cocci, dry or succulent ; without the gynobaslc 

. b ; ' ■' V r . . ; v.' 

Vitex Megnndo, a deciduous shrub of drier regions and waste places, planted 
in hedges, &c. Flowers small, violet, in elongated terminal panicles of opposite.: 
cymes; corolla ^ in. diam., 2-lipped; Fruit a drupe, sclerocarp 1-4 seeded. 

V, al/issma, a large evergreen tree of W. Ghats: Flo'wers white, drupe Jin., 
also J" piilesceHS and /<7/c^?;ri'/c;/, deciduous, of S, India, with axillary cymes oni}\ 
and small drupes similarly 4-Iocuiar : cf. Ckrodendron, Aloysia (Hort.). 

Tectona gx'an.diS5 Teak, a large tree in mixed deciduous forest of both Penin- 
sulas, 150-190 Ih with 100 ft. bole, and y-S ft diann'.; Leaves opposite, lamuia 1-3 ft, 
'.math .'.grey: , stellate . toineiitum, on . quadrangulaiv shoots :■ ; Infloresee'nGe- ' as'., terminal: 
erect panicles (1-3 ft.), conspicuous in the rainy season, of small white llow'ers, 
actinomorphic, 5-6 merous, with 5-6 stamens, Oy-pollinated. Fruit a hard nut, 
indehiscent, with corky apex and felt of hairs, further enclosed in the dry saccate 
persistent calyx in. diam.), 4 seeds included: dispersed by water-flotation ; 

in gennination the sclerc:>carp splits off i or more ‘valve ^pieces laterally, 1-4 seedlings 
from a nut. 

Gmelina arborea, a large deciduous tree (100 ft.) of Sub-Himalya, kc,; 
Flowers 3‘eilowish-brown, j^entamerous, all pans softly hairy ; corolla i-ij in., zygo- 
' m,oiphic.. ■ Fruit a yellow^ drupe, i in., taken by cattle y sclerocarp dehiscing by ' 
waives.' ■ , „ 

Av'ieennia offieinaiisLa large ■evergreen tree, halophytic, in I \1 aiig.ro ve ,'Zo'iie 
; fSiiiKiribans,. &c.),, 'common and- often gregarious, with respiratory ro;Ots., , , Leaves 
;:,;lfith,;;si'lyery tomentum^ ; f!,oweis..small, 1 o- mm.., 'jellGw,. -zygomorphic,' stamens: 4 ;:.,:ovary 
4-locular, 4 ovules suspended from central placenta. Capsule dehiscing by 2 woody 
valves, I -seeded only, and the seed often more or less viviparous; seeds floating and 
'germinating; young plants fixed in mud 'by: stiff; recurved hairs: on the hypocotyl ' ; r 

■'ey t .acuiea.ta, a '”¥erbeiia-like .spinous shrub- of, S. Ainer. (Hort'.) 'int,ro- 

;.diiced , and ,a, 'pest ,iii S. Iiid., and Ceylon. Flo.wers, 5 mm. pin.k to. orange-yello.w ;' 
.fruit, a; small black drupe., 6 mm., taken .by birds.' ■ . . . , 
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EUCYCLIC GAMOPETALAE (Heteromerae of Gen. Ma 7 iL^^ iS^ 6 \ con- 
veiitioimllj including at least 3 distinct groups of divergent 'series of gamopetalous 
construction with very characteristic features, classified as Ericaies, Primuiales, 

Ebenales {Gen. Plant,). 

I, Erieales include Ericaceae {67/1 350) with Rhododendreae and allied sections 
in which the full euc7clic forniiila normally obtains, together with full number of 
antipetalous carpels: minor irregularities are to be allowed for; e. g\ Pr/ra may be 
tetrarnerous, Callima is only slightly gamopetalous, Vaccmwn has an inferior ovary* 
Porous dehiscence of the anthers and the general occurrence of ^ trig-ger-mechanism ^ 
has continued the older term of Bicornes (Eichler, 1875). Arlmlus Lhicdo affords a 
typical arboreal example of A/vhz-organization, with white bell-sliaped flower, 
10 mm., and succulent red berry-fruit, | in, diam, ; cf. : — 

Bliododendron arboreixm, a small evergreen tree of W. Plimalya, at 5,000- 
8,000 ft, semi-gregarious with Qucrcus incana ; garden forms and hybrids of similar 
organization. Flowers deep crimson, shortly stalked in sub-globular umbel-like 
corymbs ; calyx rudimentary, corolla zygomorphic, with broad tube, horizontally pro- 
jected ; odd petal posterior, spotted and grooved to nectary-lobes of disc ; anthers 
dehisce by pores, in steniolribal series (5 + 5)5 pollen in tetrads, cohering in silky 
threads ; pollination by moths, : gynoecium syncarpous, with axile placentation, 
many ovules (varying to 6-io-mery). Fruit an erected capsule, i in., dehiscing by 
valves divergent from central placental shaft ; seeds minute, i mnn, winged. 

i?, campamtlaUm^ evergreen shrub, densely gregarious at the upper limit of trees 
(9, 000-14,000 ft.): flowers purple in lax corymbs, long-stalked, similar in organizaliom 

II, Prlmiilales, grouped around the European Prmula, have been extended to 
types in which the ovary presents similar construction with ‘free centrar placentation, 

.■ based on .5 carpels, with- 5 antipet. ■.stamens- (Primulaceae, 28/500) : .The Plumlmgi-/-' 
naceae (10/260) include forms reducing to one ovule only in the ovary; zl/Plumhago 
(Hort,), xirmeria] wiiile the IMyrsinaceae (23/1000) normally retain 10 functional 
stamens, or 5 fertile and 5 staminodaL The ovary indicates 5 carpels many ' 
ovules. 

Aegieeras majiis (•\Iyrisinaceae), a small evergreen tree, 20 ft., gregarious in 
^langrove-forest, presents the viviparous habit. Flowers small, while, io mm., 
actinomorpbiC; witii convolute corolla, 5 stamens antipet., the anther loculi transversely 
X2“'i5 septate. Fruits 1-2 in. long, curved like horns, i -seeded, the ernbryro' 
commonly germinating on the tree, 

III, Ebeaales include more generalized residual groups, again falling into 3 
divergent series as Ebenaceae (5*"32o), timber-trees wnlh floWerS' much reduced and 
commonly diclinous and apeialous; Sapotaceae (31/600) trees with latex; and ^ 
Styracaceae (6/1 lo) trees with resin; hence many economically important. 

Biospyros Ebennm (Ebenaceae), F+ony Tree of S. India, a large tree of dn ; 
regions, commoner in Ceylon, duramen uniformly and intensely black and hard < 
Flowers dioecious, tetramerous ; staminate small and clustered, with 4-tootlied caly3 • 
and 8 stamens witli unequally paired anthers; carpellary flowers solitary in leaf-axib" 
carpels 4. Fruit a sub-globular berry, l-in. diam., in persistent w^oody cup of caljj 
5-8 seeded, with sweet pulp. , ’ , ' 

D. mcLmoxylon^ common in deciduous forest, 50 ft., similar to I), imn nkn ; 
(with broader leaves) Ebony Trees of N. India> duramen less uniformly black, mo' ; 
or less gregarious in dry forest. Fruit' i in. diam., .yellow, seeds' 3-8 in sweet! pul 
taken by birds, bats, &c. Stamens simple and endosperm niraiiiated. 1 ). 4 tn \ i 
Zebra-wood of moist forests of Andamans, large evergreen tree ; flowers dicf 101 , J 
tetramerous, corolla 4 mm., velvety externally, fruits j in. diam. i j ' 1 

Sapotaceae' include remarkable tree-types .with; characteristic floral organi .tli' f f 

essentially encyclic, but ranging to 4-6-8-mery, or with effect of multiple corol ks ' 

^ ' ' 


■secondary 'appetidagies/to' petals; apparently in- some cases the androeciuBi is in more ’ 
than two whorls, or the inner series is -stanimpdaL Fruits as berry-forms with i or 
several seeds. The is essentiaI 1 y’'tropicai,'an<! was based on SapoM of Tropl 
Amer. the fruit of Ackras Sapo/a, Sapodilla* 

Giittaj Giitta Fercha, ,a -large 'tree' of evergreen forest* Malay: 
leaves and shoots with rusty tomeiitum; flowers small,, clustered in leaf-axils, 
6-ineroiis: stamens 12-18, ovary ddocular, P., oMongt/oimm] fruits larger, similar, 
.exploited. ‘ ■ ■ ’■ 

P, ellipticiim, a tall tree, 100 ft., of W, Ghats (4,000 ft.), Flowers i in., stalked 
in the manner of Bassia; stamens 12-18, Fruits i-| in. 

Bassia latifoiia {■=^ IIHpe), a large tree of deciduous forest of C. Incl, cult. 
(Mohwa ) ; leaves and flowers clustered at ends of branches ; flowering on bare stems 
with the young leaves ; flowers on 2 in. stalks, with massive fleshy corolla-tube, more 
or less drooping, with small floral aperture, soon dropped, and taken by animals. 
Calyx of 4-5 free segments, petals 8-10, corolla-tube 8 mm. by 10, and 2 mm. thick, 
with small free lobes. Androecium of 16-20(30) stamens in 2 (3) alternating series, 
enclosed in corolla-tube. Gynoeciuni of 8 carpels, 8- loculi, each i ovule: Style 
30 mm. projecting from corolla- tube ; honey-secretion copious. Fruit a greenish- 
yellow berry, r -2 in. with 1-4 seeds. 'Gf, ‘ ' 

B. iangifoUa^ representative species of S., India, ' essentially similar. 

B. ParkitA/^ BuJyrospm?mn) of W, Africa gives ' butter Mrom cotyledons of 
large seeds ; S-inerous, with 8 fiinclional stamens, and inner series of S petaloid stam- 
inodes. Fruit with i large seed. Cf. B. huf^^'acea of E. Sub-Hirnalya. 

Minmsops Elengij a large evergreen tree of dry forest of S. India, much cult.-; 
Fteers white, fragrant, 1 in. diam ,. ; calyx 4 -f 4, corolla of 8 petals, each with 2 
petaloid appendages, the former convergent on stamens, the latter divergent ; stamens 
8 antipet., and 8 alternating staminodes ; style simple, ovary with 8 aniipet. loculi, 
each I ovule, Fruit i in., pale yellow,, i -seeded. (The corolla with androecium shed 
in one piece, with * daisj-efect ’ in daisy chains.) 

M. iiexandi^a, a small evergreen tree' of C. and S. India (loo ft. in Ceylon), 
much cult., Flowers d-merous, J in. diam., petals yellowv with bilobed w’hite accessory 
segmenls ; stamens 6, and 6 staminodai processes. Fruit -I in., j'ellow. 

jll. IitioraIh\ a large evergreen tree of sand-hill coast-forest of Andamans, flowers 
6-mefous, fruits ifim, with several. seeds, ■ ' , - - 

AL glohmi of Trop. S. Amer., Balata, flowers 6-meroiis of similar construciion, 
13 min, diam., daisy-like on long-stalks, petals with paired accessory lobes. Stamens 
6 antipet. with 6 staminodes. 


INFERAE {Gen. P/t?;;/.,.i876) comprising the most highly organised of the 
gamopctaloiis- phyla, presenting the additional specialization of an ‘inferior^ ovary 
(epigyny), as also the limiting condition of meiocycly (= Tetracyclicae) of the type 
4* 2Gv ■ • 

, ' BiiMaoeae (346/4500); a remarkable. group, founded on the European EuMa 
(Madder), and extended to a wide range of tropical trees with opposite .leaves and 
generalized actinomorphic flowers on these lines. Leaves ‘‘ opposite and stipmiate 
have been .regarded as, more essential. than reduction of ovary-contents or axile 
, placentation.' ■ ^ 

, Cinchona oMcinaiis,; evergreen tree of mountain-forest of Andes, cult, in vars. 
(Nilgiris) ; flowers small in red clustered cymes,.5-merous ; corolla tubular, 15 mm., 

' silky, vaivate in bud; style slender, with ^2 shor,t_ stigmatic lobes.- Fruit dehisdng.by 
■s- -valves, along septa ; seeds nianj,^smalf aiid flat, with membranous wing on margin, 
Hymenodictyon excelsum, a large tree of deciduous forest, leaves simple, 
petiolate;’ Flowers white, fragrant, In-dense cylindrical panicled systems ; corolla-lube 
'■ ^"’ 34 " ' ^ 



’■sk, lacier style longj exseitedj, moittype ' of ^ pollination, .Capsule | in.j 2-va]ved'5' 
dehiscing loculicidally ; seeds' siiialiV-.wteged..tniat‘ginaII>% ■ 

The Naucleae comprise a special section Vith globose, aggregated inflorescences 
as capiiula of closely-packed flowers : — ' . ' . ■ 

■ Aiitlioceplialiis dadambaj a' large deciduous tree with soft wood^ of outer hills ^ 
and- evergreen forestj planted and cult., .leaves co'riaceoiis, tlower-heads large, terminal 
soliiaiy, i-|~2 in. diarn., as yellow balls in the manner of P/a/amis, Inflorescence- 
rece|)lacle enlarged in fruit to orange fleshy pseudocarp (taken by animals and birds), 
with closely packed capsules ; seeds not winged. 

Adina eordifolia, a tali tree, common in deciduous forests, leaves cordate and. 
acuminate (Popiar-iike) ; flower-beads i in. diam,, yellow, corolla 5-merous, hairy. 

Stepliegyne parvifolia, common deciduous tree of outer Hiniaiya, often 
gregarious : Flower- heads i in. diam., fragrant, greenish-yellow. Flowers pentaxiie- 
rous, corolla»tube 7-8 mm., style long, projecting, 12 mm.; stigma club-shaped; 
nectary as conspicuous disc-collar. Fruit-heads globose, f in., witii numerous small 
2 -valved capsules ; seeds 2 mm., pointed and winged at both ends. 

Gardenia latifolia, a small tree, floral' mechanism enlarge scale; distinct moth- 
type of pollination : corolla pale-yellow, fading orange ; petals 5-9, tube 2-3 in. long. 
Fruit 2 in,, drupaceous, indehiscent, with thin hard scierocarp. Seeds numerous on 

ig::fe;rof;T'rpp.. Africa, 

in axillary clusters, corolla greenish-white, ranging 4-9-merous, tube 6-S rmn., styles 
and anthers projecting. Fruit a crimson drupe, -I- in. diam., with 2 pyrenae; sciero- 
carp cartilaginous only ; seed 10 mm., with solid horny endosperm. 

C, Hbcn'ea of \Y. Africa, larger leaves, flowers d-p-rneroiis : fruit i in. diara., 
crimson, seeds similar ; disease-resisting. 

Compositae (806 T3.100) a huge series of predominantly herbaceous types, in 
temperate rtygions or on mountain ranges: without definite -limber-trees and of minor 
importance in forestry. For shrubby forms (ITort.) cf OPir/a IIaas//i of New' 
Zealand. Flowers wdiite in corymbose" panicles of few-flewered (7-12) capital a, with 

^ '-f ■. ■■■ f 

arborea, a small tree, 60 ft., of Hill forest of S. -India ; Flowers' in 
capiliila (1-6), all tubular : pappus of white hairs, 6 mm. 

Iioucomeris speotabiliSj a small deciduous tree of NW. Himalya, bark; 
w’hite, leaves coriaceous, felted white underneath ; capitiila 4-8 flowered, in terminal 
corymbose panicle, 6 in. diarn. 

Bhanea halSiUHifera, a large aromatic sbiiib, gregarious, with silky lonientiim, in 
the manner of Arkf/ihiih Capilula of yellow flowers, 7^- in., clustered in a leafy 
panicled system ; p'appus red : yields camphor. 

Serncio ^ characteristic genus (1,200 sp.) of great range ; involucre of a single 
contact-cycle, ray-florets normally present, pappus simple ; represented by woody 
climbers in Hill- forest. ’ . ■ - . - ; 




Angiosp: Picot: Apetalae . 

’ As AF^ETALAE may be conveniently'.grouped families in which there is some- ; 
suggestive evidence that the petaloid condition has been lost, and that they may be j 
more or less related to existing polypetalous forms. In absence of very decisive ^ 
evidence, these may include : — Laurac'eae, "referred to the Polycarpicae near Berber!- 
daceae, i\Iyristicaceae near Anonaceae : the great series of the Euphorbiaceae as a 
branch of the Eiicjclic Discifloral section (Geraniales), with the Buxaceae (Sapindales) : 
the Platanaceae as petaloid and apocarpous suggestive of the Saxifrage-alliance : the 
Thymeleaceae as reduced Discitloral types, and the Chenopodiaceae generally referred 
to the CentTosperm series with Caiyophyllaceae. 

Lam'aeeae (40/1000) founded on Laiirus nohilh, Ea}', of hledit. region ; ever- 
green, flowers in decussate clusters, dioecious, dimerous, apetalous ; Staminate flower ; 
of 2 + 2 perianth, and 10 stamens (4 + 2 + 2 + 2) with paired glandular appendages 
on the 4 inner, and valvate dehiscence of 2 anther-loculi: Carpellary flower of 2 + 2 
perianth, 4 staminodes (diagonal), and gynoeciiim of i carpel with i suspended ovule. 
Fruit a black berry, | in., aromatic, with i seed without endosperni. The family is 
extended to a wide range of tropical forest-trees, in which the full type of flower is 
hermaphrodite and trimeroiis, characterized by the peculiar valvate anthers and ihe 
limiting term of the gynoeciiim. 

Cmnamomiim zeylanictim. Cinnamon, a large 'tree of S. India and Cejdon, 
cult.' and coppiced; leaves coriaceous, aromatic; flowers in pxariicled clusters, greyish, 
:Jg:;hapv^;'-'-BeriaiTth 3 + 3, stainens 'g-Iocular,' 4-vatved, in alternating; series 3 T gintrbrse;; 
and '3 extrorse, 2-gIandecl, followed by 3 staminodes. Style and siigrna simple, ovary 
with one.aiiatropous ovule suspended. The receptacle is crateriform (perigynj), and 
the construction suggests a relic of a once more complex organization. ' Fruit a dark- 
purple berry, i in. long, taken by birds. 

C, Tamala-j Cassia-Cinnamon, evergreen tree of E. Siib-Hiinalya, glossy 
aromatic leaves. Flowers yellowish- white, 6 min. diain. ; Berry black, in., fragratit. 

• Cf. C. Camphor a large tree of , Japan and forests of Formosa (100 ft.), cull. ; 
camphor distilled from all parts. 

bombycina, Soora,-. -gregarious- in . , valley-,ibrest: , of 'Assam,.'- largely;--; 
cult. (Muga-silk) ; flowers of similar type. Perianth 10 mm, : berry in. 

Iiitsaea polyantha, a tree of Sub-Himalya, .also associated with Soom and 
cult. ; Flowers trimerous Imt dweeious, in decussate groups of 5 (in the manner of 
Laurm); stamens all introrse and 4-valved ; carpellary flowers of 3 + 3 perianth and 
typical ovary. Bduit on elongated pedicels and appearing clustered, 

L, aeylaniea (= Tcirmknid), a small evergreen tree of Hill-forest, S. Iiid. and 
Ceylon : Flow’ers in compact axillary clusters, perianth 4-lobed, siamens 6, 2 innermost 
bigiandular, all 4-valved. 

• Beilseliiniedia RoxbiirgMana, evergreen tree of Assam, &c. ; Flowers herm- 
aphrodite, trimerous ; Perianth 3 + 3,10 mm. long ; stamens 3 + 3 introrse, 3 extrorse, 
and 3 staminodes, the 3rd whorl bigiandular (as in Cinnamon), but the anthers dehisce ; 
by 2 valves only (as in Laurus), Ovary' typical, fruit about i in. 

Myristica fragrans, isolated” type , of Myristicae'eae, following similar extreme 
phases of reduction. Evergreen tree (30-60 ft.) of E. Indies, and cult. : Staminate 
ilovers in imnicled cymes, perianth- trimerous, gamopljiyllous, and a stamina] column 
with 20 or so fused anthers: carpellary flower of perianth including i carpel with 
■1 basal anatropous ovule Fruit a -large yellow berry-form, 2 iri.,,;With i large seed,. 
. (Nutmeg) with ruminated endosperm and scarlet fenestrated aril (IMace). 

Enpborbiaeeae, a series ■ of Eucyclic Geraniales, in all stages of di'cliiioiis 
j.ecializatiori:::, Sta.minate flowers may be..wToIIy a.berrant, ,,arHi;:th'e:' :c flower 

limit of a Tricoccus-fruit of . characteristic ' consiruciion, syncarpous, 

' , carpels, with' 2’ (or i); suspended.. ovules in each loculus, raphe internal, 

o^tlolate -'i^tanches (often bifid;)'.; Fruit normally a dry dehiscent, explosive^ capsule, 



3-seecled : Endosperm stores oil, and the- seeds show a caruncle ■' as a cap over the 
inicropyle. ■ . ■ ' ' - 

■ A vast order (208/4500) with many forest-trees,- though not of first-class timber 
production, ranging to desert-succulents. (leafless and with spiny stipular thorns) and 
herbaceous forms of N. Temp, woodland {^MercurMis). The genus EupherUa (600) 
as the extreme ' case (with Cyathium) affords little idea of the entire series. The 
structure of the gynoecium is most’ constant : cf. MercuriaUs with 2 carpels ; 5 carpels, 
antipet., in Wielandia of Seychelles ; more indefinite in Hura, Though predominantly 
apetalous, many genera retain petals; as. a series typically fly-pollinated. As special 
feature note stipules and their relation to extrafloral nectaries. For 'more elementary 
stage of flower, cf. first : — 

Jatropha Ciireas, herbaceous form of Trop. Amer., cult.; Flowers in axillary 
panicles, small, of Disci floral habit: staminate flower 5 sep., 5 pet, 5 + 5 stamens and 
5 extrastamiiial disc-lobes : carpeilary flower 5 sep., 5 pet., disc-lobes and staminode 
rudiments, ovary with 3 branched stigmalic lobes and 3 loculi each i -seeded: fruit 
a capsule, i”| in. 

Maniliot Grlaziovii, Ceara Rubber, of drier tracts of Brazil, cult, in less humid 
stations than Hevca, Leaves palmately cut in 5-7 deep segments ; flowers monoecious 
in terminal panicles, i in. ; staminate flower apetalous, 5 sep. as .gamophyllous bell, 
purplish, inside, ,5 + 5 stamens’ and 10 yellow disc-lobes;- carpel! at j flower . garaosep..:-:,. 
of 5 segments. Fruit i in. diam. with polished mottled seeds* 

J/, Manioc (Tapioca). 

‘ .Hevea brasiliensis, Par^ rubber, a large evergreen tree of Amazon ‘ swamp- 
forest, leaves trifoliate ; flowers, small (5 mm.) in large panicles ; staminate flower 
5 sep. and 5-I-5 stamens as anthers sessile on central ‘ columin; nectary as lo-lobed 
disc : carpeilary flower of gamosep. calyx and ovary with bilobed stigmas and 3 ovules^ 
Fruit a large tricoocus-capsule, 2 in., seeds large (i in.) mottled as in Richius. 

: Bieimis.oommuniSj, soft- wooded tree of Trop. Africa, cult, as amiiia! for Castor 
0 .ih Leaves large, palmately lobed; inflorescences axillary, reduced to few-flowered 
panicles: staminate flower of 5 sep, and a multibranchecl androecial region (t 5 mm.) 
with anthers on all end-ramuli (one of the most aberrant staminate constructions): 
carpeilary flower a conspicuous tricoccus-ovary with shaggy or spinous emergences. 
Capsule explosive, seeds mottled, with distinct caruncle, w^eli-defined embryo, endo- 
sperm willi oil and aleurone. 

Cp. Hura Sand-box tree of W. Indies ; carpels r.5“-2o, capsule explosive, 

:.v"'3 in. diam, 

Biscliofia javanica (= irifoliaia), deciduous tree of damp forest of Sub- 
Himalya, Flowers dioecious, apetalous ; staminate flower of 5 sepals and 5 super- 
posed stamens, no disc-lobes, but a rudimentary central column : carpeilary flower 
with ovary 3-iocular and linear styles. Capsule a globose, succulent berry, in. 
diann, witli parchment-like sclerocarp. 

Bridelia retusaj a lai'ge tree of deciduous forest, leaves coriaceous, elliptical ; 
Flowers yellow, clustered on slender spikes; staminate flower with 5 stamens on 
slight column, and conspicuous .disc : carpeilary with 2-lociiiar ovary and bifid styles. 
Fruit a drupe, -I in., sweet, purple-black, edible, and taken by birds. 

Mallotus pMlippiiiensis, a small evergreen tree of Sub-Himalya, common in 
Sal forest; Flowers 'dioecious, 5 mm., in 'panicled spikes; staminate flower with 
20“3o stamens ■; carpeilary ■ with conspicuous papillose sessile stigmas. Capsule 
3-lobed, covered with glandular hairs secreting a red resin (Kamela-powder giving an, 
orange dye). 

Sapiuni sebiferam, Chinese Tallow tree, cult, in NW. ; flowers jn spicate 
racemes, monoecious, with the carpeilary flower at the. base of the spike; style witli 
3 long spreading stigmas ; staminate flower of 2 stamens only and perianth rudi- 
mentary. Capsule with 3 seeds', a -thick layer of fatty materia! surrounding them* 

Biitranjiva EoxbmrgMi, evergreen-, tree of river-banks, cult., leaves coriaceous, 



_ flowers, dioecious?. Stdminate flower -of- ■3-. sep. and-, -3 stamens; carpellarj with 3 
enlarged papillose stigmas. Fruit a drupe, taken by deer, with one characteristically 
riigose .’^$tone‘* (necklaces), sclerocarp very, hard, 'aplitting on germination, x-seeded. 

Hxcoeearia- Agalloclia, a small evergreen halophytic tree of Sundribans-aitd 
tidal forest, 40 ft. ; flowers minute ; staminate in yellowish-green catkins with long 
stamens 3; carpellary 3-meroiis.' Capsule .to ■ i 'in. 'diam*, 3-lobed, and separating 
Into 3 cocci from centra! axis. Latex blistering." - 

CMstaiith.ii.s eoiiimis, a small tree of S, India, on 'dry rocky ground, as 
cop|}ice. Flowers yello\Yish-greeri in small axillaty clusters. Capsule | in., wmody 
with 3 seeds. ' / 

Pliyllantlins Embliea, common tree of mixed deciduous forest with light 
■ feaiiiery foliage; leaves small and pectinated on D.V. twigs, looking like ]rionate 
leaves wiien young, and shed as phyllomorphs. Staminate flower 6-parLed with 
6-iobed disc. Carpellary with 2 ovules in each iociilus. Fruit globose, flesh}”, | in. 
with .6~ridged scierocarp and 6 seeds. Fruits collected as Emblic Myrobalans. 

Bixxaeeae (6/30), based on Buxus of S. Europe, differs in floral organization, 
also diclinous (monoecious), apetalous: evergreen, with decussate leaves and reduced 
axillary, racemes : stamina! flower dimerous with 4 stamens ; carpellary terminal, of 
3 carpels with 3 divergent stigma-lobes ; 2 ovules suspended in each loculus, raphe 
external. Fruit a dry capsule, discharging 6 seeds; seed with a small caruncle: 
cf. Buxtis sempetrirens (Hort.) and \^. Wallkhkina^ very similar in Hill-forest. 
Himalya, at 4000 ft. 

.Platanaeeae (1/6), based' on FlaiannSi Plane, now generally accepted as 
. petaloid with minute petals, diclinous with reduced construction. 

: large; deciduous/' tree,.!, cult.,; ; .NW. Himalj’a ;,:: leaves ;■ deeply ;■ . 
lobed: fruiting capitula spherica], in, diam., 5-6 in one system, Achenes hairy, 

I -seeded, wind- dispersed, 

Hernandiaceae. (4/24), a small series of trees with anomalous characters, 
apetalous, the reduced flowers with irregular number. of parts. The anthers dehisce 
by 2 valves, and the ovary is inferior with i suspended ovule; commonly included 

■//■:'/,;': ;,■:/' '//■'.■■'/r/d^; 

Gyrocarpns amerieaims, a deciduous soft-wooded tree of sea-coast throughout 
the tropics : flow"ers in dense clusters on panicled systems of many staminate and few 
hermaplirodite : the latter of 4-parted perianth and sessile stigma. In fruit 3 larger 
periantl'i-segments extend as leafy lobes, 2^3 in. long, at the end of ihc ovoid velvety 
fruit, I' in., to constitute spinning-niecbahisni suggestive of- a Dipterocarp. 



Angiosp Dicot : 3\ronochkmvdeae-*-tJrtlcaIes/ 




■' • MONOCHLAiVlYDEAE mclude-'.groups • in which- the floral orgamzation Is 

' 'apparently primitively ^apetalous^ in;' the,sen'^e that' the essentia! floral organs are 
‘ ^ : invested 'by a simple perianth as one contact-cycle of protective 'leaf-rnernbers. In all ■ 

cases.' associated features of extreme reduction ^ prevail in the'generaf coiistraction 
(dicllny, dimery, trimery), and may be' comhined with extreme specialization 'in the ' 

" gynoecmm (diciinyj, dimery, syncarpy, inferior' o\^ar}% and reduced output' of ovules 
and seeds). Such phenomena suggest that little reliance can be placed on these 
features as indicating primitive nature, and . many extreme cases remain so isolated 
that any serial arrangement is wholly arbitrary. The individual families are usually 
distinguished by some one dominant character, the exact bearing of which may be 
wholly vague. A rough distinction, may always be drawn between types will) simple 
floral receptacle and tiiose in which epigyny has been attainecij and special cases of 
gyooecium-eiaboration may be isolated, 

' ' i.Urticales (Engkr, 1912, = Urt.icinae,_Ercbler, 1S78), a large section cdn- 

veiiiently grouped around the familiar Uriica (Sting Nettle) of the N, Temp,, and 
extended 10 include a vast series of types characterized by advanced flowers (pre- 
clominanily diclinous and dioecious, apetalous and dimerous) w'iih the gynoecium as 
the limit of syncarpy (2 carpels), still "superior', but containing only i ovule, and 
setting* I -seeded in dehiscent fruits. 

■I* In the Urticaeeae (41/500) the ovule is typically orihotropoiis with Imsal . 
placentation, as the most special ' case; few are vShrubby. Tropical herbaceous 
Nettles sling badly (JLL dhnukms, U, nreniissima), - , 

. Xiaportea cremilata, a. small tree, of Hill-forest, very virulent; leaves elliptic, 
may be entire ; flowers small (3 mm.) in loose axillary panicles, ail parts with stinging 
hairs," Girardlnia uylanica^ fibres as textile retain ^ stinging "" properties. 

Boelimeria iiivea (Ramie, Rhea) of Malay, cult., monoecious, herbaceous and 
shrubby, cult, .for fibre of annual shoots (6~io ft.), leaves serrate, vvith drip-lip ; ■ 

■' ■' 'i: 

iik flowers, produced in spring before the leaves, of peniameious type (pen 5, 
stamens 5, carpels 2), with 1 ovule suspended, micropyle upward ; fruit a winged 
y^;:/'f:;;:''y^';':samara/seed'' withdut''eiidospe:ian''':': 

Uimiis Walliehiana, a large deciduous tree -of NW. Himalya (at 1-2 miles 
elevation) in damp ravines. Flowers in globose clusters, perianth 4 mm. ; samara 
;with,; see'd'-uentred.;''', ■ '■ v ■ .■Vv 

" Holoptelea integrifolia, a large deciduous tree of Sub-Himalya and hill- 
regions,, wuth entire leaves ; flowers hermaphrodite and siaininate onl)^, in loose mixed 
racemes : samara i in, diam., on an elongated stalk, i in., no distal notch. 

Ceitis australis, deciduous tree, of.' NW, 'Hlmalj'a and S. Europe, cult.; 
(lowers small, the hermaphrodite solitary or in pairs, axillary : fruit a drupe, -|in., red 
i/'t'iifSIpfb ''fj 

1 . Tretna orientalis, a small short-lived tree of NW. Himalya, and 'cult,; 

coming up in clearings of damp forest: flowers, mixed in axillary clusters ; Fruit 
a” small' black drupe (4mm,) with persistent per. segs. ' ■ ' 

. III. Moracea©' (55/900), .a tree-series, ' with latex, the - flowers small ^ and ' 

. . '' aggregated into' complex condensed: cymose inflorescences which may end in taking' 

' oil the mechanism for pollinatlom - Individual florets then 'reduce 'to e;xt;reme limits, ' 
'but the superior ovary retains-- two stigmas and one suspended 'ana! ropoiis' ovule;, 
fruits a;s minute achenes or drupes commonly become uniiec! in a succulent 
. ^ ' aggregated fruit-mass ^ giving pseudocaips of very striking-character and ’of economic, ' ; 

Moms alba, White Blulberry, a deciduous tree of W, and Central Asia," 

' commonly ', cult. N. India, for silk-industr)% a'nd with: Sissoo: flowers '‘monoecious, 

- '■ ^ ^ ^ ' ' "'f 
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often on distinct branches ; carpellary flowers with 4 per. scg. ; in fruit these enlarge 
and enclose the dnape-fruit, becoming united in a succulent aggregated edible mass* 
Cf. i¥. mcf/ra, of E. and S. India, cult, for silkworm, fruits dark-purple. 

^ ' Brouss'ouetia papyrifera (Hort.) Paper-Mulberry, a^inall deciduous tree, 
Burma, dioecious; starninate flowers in pendulous catkins, 4 per. seg., and 4 infiesed 
stamens ; carpellaiy inflorescence, spherical, ^ in.,, with closely aggregatecl perianths 
and elongated filiform pink stigmas.- , In fruit the inflorescence-recepiacle enlarges, 
and the achenes hang out on Oeshy stalks. 

Antiaris toxiearia (= Sacddora) Upas Tree, an enormous tree (250 ft.) of 
evergreen forest, W. Ghats, &:c., with buttressed stem, soft wood ; flowers monoecious, 
the starninate on a mushroom-shaped receptacle (i in. diam.) and sunk in depres- 
sions; stamens 3"-“8; carpellary flower solitary in leaf-axils, with involucre of bracts 
and 2 long styles : fruit drupaceous, f in. ■ 

Artocarpiis ineisa. Bread-fruit of Pacific Islands, cult, over Tropics : leaves 
large, deeply cut, flowers in massive inflorescences, much reduced; starninate sjsiem 
club-shaped, pendulous, with flowers reduced to i stamen in 2-4dobed perianth: 
carpellary inflorescences sub-spherical, flowers sunk under convergent perianth-lobes, 
with ovary well below the surface, the elongated style, filiform, bilobed, and projecting 
at the surface. Flv“polliDated ; in fruit the inflorescence forms a large spheroidal 
mass with starch-storage and smooth areolate surface, 6™io in. diam. ; seeds immersed. 

A. integrifolias-Jack Fruit of W. Ghats, cult.; starninate inOorescenee 2-6 in. 
long., fruit rough, with conoidal projections of enlarged perianth-segs. (-| in.) for each 
flower, to size of large Marrow (30 in.) : cf, also : — 

An Mrsufan timber-tree of evergreen forests of W. Ghats, to 200 ft.; starninate 
inflorescence slender, 3-4 in., ultimately pendulous; caipeliary inflorescence j in.' 
diam., in fruit 3-4 in., densely covered with hispid spines : seeds in. 

A. Chaplaskiin a large deciduous tree of Sub-Himalya and S. Hill-forest, the 
globose pseiidocarps, 3-4 in., edible, with few large seeds (I in.) taken by birds and 
monkeys. An Lakvocha of 11 ill-forest, cult., fruit globose, irregularly lobed, with 
orange pulp and seeds in., taken by monkeys and birds. 

Ficus (600), the culminating genus of the series ; inflorescence with diclinous 
reduced flowers assuming a chamber-mechanism with narrow ostiole, through which 
small insects enter for pollination; in this w’ay the inflorescence-cavipv becomes 
a domicile, and the flowers are utilized by ' galF-insects, eggs being laid in the 
ovaries of .flowers specially adapted as ' galU-flowers, the larva replacing the ovule. 

In the simplest case {Urosfigma-^tdkoxPj starninate flowers, carpellary, and gall- 
flowers are all mixed in the same chamber-system, which subsequenti}' becomes 
a pseudocarp enclosing the small drupes of the individual flowers. Production 
is continuous, or becomes more or less seasonal in dry forest, and tlie generations of 
the insect are correlated with the production of flowers ; 79 sp. Indian. 

' ' Ficus foeugalensiSs Bor (Banyan), of Sub-Himaiya and ■ S. India, greatly 
planted, to 100 ft, high, with descending aerial roots as 'props ’ ; epiphytic as a seedling 
with descending- roots to soil, growing freely from cuttings. Given lime tliiere seems 
to be no limit to lateral extension (assisted). Calcutta tree, seedling of 1782, 100 yds. 
diam. and 464 props, 1900. Nerbudda . tree, covering near!}' i sq. mile. Attaining 
great age, 2,200 yrs. recorded. Starninate flower of i stamen, carpellary with 
I stigma-lobe more pronounced. Fruit small, globose, |-~| in., scarlet v'hen ripe. 
Host-trees become ' -bound k • ■■ ■ 

F* religiosa^ Peepul, a large spreading tree 'of Sub-Himaiya, much planted and 
^ growing from suckers. Tree of Budh-Gya from 500 b. c. . Foliage like Poplar, 
tremulous, with long drip-tips, 1-2 in.; epiphytic or on buildings. Fruits |in. diam., 
dark purple. ' A ‘ ■ 

■ F* mfectoida, large deciduous tree, of N. and 'Central India, figs small, -|- in. 

' ; F. elastiea,; India Rubber,' gigantic' evergreen tree, 100-150 ft. and crown to 

200 ft. diarn. : germination epiphytic, trunk buttressed, roots spreading on soil 


(150 ft.) and anastomosing, aerial roots descending, leaves coriaceous, i ft. or more 
long : figs, in., yellow, taken by birds. 

F. glomeraia of Neomorphe-stclion^ with staniinate flower of 2 stamens. A 
common large deciduous tree in ravines and damp places; all types of flower in same 
receptacle, fruits nearly globose,, if in. diam., clustered on, the leafless branches and 
spurs of older wood. Commonly full of insects ; taken by monkeys and deer. 

F, ■macrocarpa^ a climbing shrub of Hill- forest, with large fruits to cf in, diam., 
white spotted green, clustered on the old wood, 

F. Cariea, common Fig {Fzisy ce-stclion), more primitive in the individual 
flowers, but much further advanced , in seasonal adaptation (the form farthest north) 
to a colder extra-tropical climate, with limiting case of insect-association and marked 
deciduous habit, A large tree of E, Medit. and W. Asia, cult., growing freely from 
cutlingS; and fruiting as a shrub, Staminate flower with perianth of 5 teeth and 
stamens 5 (4-7) : carpellary flo^ver with long style^ 2 mm., and one sdgmaiic lobe 
rudimentary : Gall-flowers have styles of half the lenglh, correlated wdth that of 
ovipositor of Biasi(phaga wasp. Fruits as minute drupes with sharply angular 
sclerosed ^ stone h 

In Medit, region 3 crops of flgs follow the annual succession, and 3 generations of 
gall-wasps, (i) Spring-crop {Profichf) of basal gail-flowers and staminate flowers 
produced later near the ostioie, borne on the old wood vvilh the young leaves. 
,^(2):'; -Summer crop on. new growth, of-. few gall-flowers.: and mostly. caipellai^ .flowers,.:; 
giving the edible fruit-crop. (3) Autumn set wdth gali-flovvers and a few carpellary. 
The 3 crops act practically as staminate, carpellary fruiting, and a perennating .stock, 
respectively. Only cross-fertilized flgs of (3) give good commercial Migs' with fertile 
‘ seeds. Seedlings come up as ^ \yi!d Figs ^ with Proficlii fruit. Cuttings of Pr&Jichh 
:;;;bfaiii;hesftemain'-^S'-^stamihatA''^‘Capriflgs.-^v;used..for.:;p6 

^cultr, ' in'; this 'Couritf}’ ,.;-withbtit ; SiasfQpMagaf. give;;:ihfenbr;:.,''''M 
fccilbte'pseudQcarps 'without 'seeds; ' - "V .'.hf: 




Angiosp : Blcot : Mottociilaiiiydeae--Citpiiliferae, ^c. 

; CUPULI FERAE (Gen. Pianlf include families of Monochlamydeous- 

series with reduced flowers (tending, to trimery^rdimeij, diclinj, and anemophiiy), with, 
inflorescences, more or less of catkin-habit -and-' characteristic 'protective investments 
of the developing fruit as ‘'cupules', See. (Fagaceae, BeUiIaceae). With these maybe- 
associated other stray residual series distinguished by different modes of ovary- 
organisation (superior or inferior, with axiie, • parietal, or basal pkeentation) — > 
Juglaridaceae, Salicaceae — all with representatives in the British Flora, as also tropical 
Casuarinaceae. Any evidence of a former petaloid state is wholly wanting. 

I. BetiilaceaDj flowers in catkins, monoecious, dimerous ; carpellary flower with 
ovary of 2 carpels, each loculus i ovule : fruit a nut with i seed, retaining traces of 
endosperm, and storing fat : subtending brads and prophylls more or less retained as 
protective investment of fruit ; cf. Befula, Alnns, Corylus^ Carpinm, Osfrya of 
N. Temp., with representative sp. in Himalya at 2 miles elevation — Betida tiiilu at 
the lirnil of trees ; Alnus nitida. a iaige tree at lower elevations, and Carpnius vhnhica 
near streams. 

Ooryins Columaj a moderate-sized deciduous tree of NW. Himalya', often 
gregarious ; staminate catkins abundant,, pendulous, 4 in. ; . fruits in large clusters 
with laciniate cupule-involucre, enclosing small nuts with thick shells. 

II. IFagaeeaes Flowers monoecious, trimerous; carpellary flower with 3 (6) 
carpels, axiie pflacentation., 2 ovules per lociiius; fruit a nut, i -seeded, without endo- 
sperm, cotyledons store starch — cf. Qnercus, Fagm, Castauea of N. Temp, flora. 
Fagiis does not occur, and Castauea only as introduction. Qmreus is at its optimum 

iSuerciis incana, White Oak, Ban, gregarious in NW. Himalya at 4,000”- 

8.000 ft (Simla level), with Rhododendron, Deodar and Pinus. A large evergreen 
tree, 60-80 ft., dull-green leaves, coriaceous, serrated, and white below, 3-6 in. ; 
Acorns solitary or in pairs, .r in, long, ovoid, conical, pointed, in small rougli woody 
cupule. fruiting 15 months from flowering, and so borne on previous season’s wood. 

Q. diiatata. Green Oak, ^Moru, at elevations of 7,ooo-9,ooo ft, (English level), 
semi-gregarious, in ravines with Pieca Alorinda, &c. ; Leaves coriaceous, shining, 
serrations jagged and pointed, nearly evergreen. Fruits, pointed, i in., nearly sessile, 
in normal cupule, -|in. diam. ; Fruiting 15-1; 7 months after flowering. 

Q* semeearpifolia. Brown Oak, Ivharshu, more deciduous; older leaves 
entire, 2-4 in., coriaceous, brown underneath, gregarious in upper zone of .8,000- 

13.000 ft. (Alpine level) -with Birch, Yew, 8 ec.; staminate catkins in bunches, 2-6 in, 
long; fruits solitaiy, taking 15 months, i in. diani., black, with rounded end, in thin 
shallow cups with pointed scales. Cf. also of special interest : — 

Q. lamellosa, Buk, of E. Himalya (Darjeeling), 100-120 ft.; acorns 2-3 in. 
diarn., almost immersed in woody cupule,, with about 10 concentric lamellar ring- 
growths. \ , 

Q, GriffitMi of Assam and Burma, a large deciduous and gregarious tree, acorn 
more cylindrical, on short spikes ; also with remarkable scaly galls, to in. 

Q., spieata, Pasanm-type, a large evergreen tree, with shining leaves 'Of 
Casfam'a-typQ ; staminate catkins erect, in long panicled systems, to 8 in. ; carpellary 
systems with many triads (30) ; in fruit to a foot long, with to lOo shining acorns, 
cup in. diam. ■ As extreme case cf. : — 

(?. magn/yiai, in evergreen forest, of Shan States, woody cupule | in. thick, and 
acorn woody, |in. thick wall, and lobed cotyledons. 

, Castahopsis tribnloideSs evergreen.-'.tre^ of^E. Himalya and Hill-forest, more 
br-'less gregarious,.; leaves coriaceous,-, entire staminate catkins erect, in terminal 
systems, in the manner of Castauea. ; carpellary catkin with numerous triads, each 
with spinous cupule of Castama type; "in fruit to. 1.0 In. long, with maiiy'biirr-ctipules, 


I in. diam., spines long (-liii.) and stellately branched ; included nuts, 2-“3, cotyledon’s 
ruminated. ' ■ ' ' 

' Juglaadaeeae (d/33) representative of a' wholly isolated series, based' on f&gktm 
Wahiut, indigenous to Himalya and -;E.' Europe, cult; deciduous and mon- 
oecious; staminate flowers in racemose catkins from last season's wood: carpellaiy 
S3’'Stems few-flowered ; perianth 24-2, carpels' (stigmas) 2, ovary inferior, with i basal 
ovule ceiUred and orihotropous. Fruit drupaceous, with remarkably lobed embryo, 
moulded to the shape of 4 diagonal tracts in the 6vary-‘\\all, storing fat. Sclerocarp 
of fruit wlil'i traces of loculicidal dehiscence (two shells), very hard in the wild form. 

Bngelliardtia spicata, a large tree often gregarious in Hill-districls, leaves 
compound; staminate flowers in slender catkins, 3-7111, long; carpellary systems 
pendulous. 6-12 in., with densely’- papillose stig-malic branches. Bract and prophylls 
as involucre above inferior ovary. Fruit a small i -seeded nut, with lobed cotyledons 
to seed. The involucre grows to a 3-lobed leafy expansion (suggestive of Carpinas), 
the middle lobe {b) ijin. long,, as a spinning *wingh 

Saiioaeeae (2/200) including- only Salix and Popnlus with representative 
spehies' of characteristic appearance and habit. Common British forms also as intro- 
ductions. 

Salix tetraspexmia, the common type, general along river-beds, often gre- 
garious : staminate catkins after the leaves, 2-4 in, long; flowers with 5-10 stamens; 
carpellary catkins 3-5 in. ; fruits with few (4-6) seeds. 

, ^Weepiiig'pWillow,': dndigv' V 

V' V;/;/ 

Popnliis eiiiafca, common in NW. .Himalya, typical PopIar-habi{, at i-“2 miles 
elevation, a tall deciduous tree with viscicFbuds exuding balsam, leaves cordate, finely 
ciliale; carpellary catkin 6-12 in. long, ovary with 3-4 carpels (rarely’ 2), 

■ P* eiiplimtica, gregarious in Sind, over Tamarisk, and by ri\’ers ; leaves very 
variable in shape and lobing ; staminate flower with 8-10 stamens : capsule com- 
3;:caipels/'to ( f 'm*. '■ ; 

Casiiarinaeeae (1/25) a monotypic genus of halophylic tropical trees with no- 
functional leaves: Shoot-systems Equisetoid, with the appearance of ,a Conifer: 
As.similatory ridged sterns with wliorls of scales (6-15), end-ramuli shed as phyllo- 
morphs. Flowers reduced to extreme limits : staminate flowers of i stamen, in whorled 
series, resemb,ling erect catkins : carpellary flowers similarly whorled, in axil of bract, 
with prophylls (a and /?) as protective involucre. Gynoeciiim of 2 car|)els (bilobed 
stigma), unilocular ovary with 2 superposed ovules: fertilization chalazogamic, also 
the ovules develop large numbers of iiiegaspores, many with prothallial inechamsm, 
but only one seed sets. The prophylls wdien sclerosed give a woody’ whorled cone- 
like aggregate, and the ovary’ with median wing-extension to the stjie is a vsmaii 
sarnaroid nut (spinning). The enclosed seed has no endosperm. (Often regarded 
as a primitive, if not the most 'primitive' Angiosperm, and hence often at the 
begimiing.of the- classification (Engler, Dicots., 1912).) 

Casuarina eqxiisetifolia, a tall tree, 100 ft. or more, of sand-hills and strand- 
forest iliroughout I\.Ialay and S. India, to tide-level, cult, and planted. Photosynthetic 
ramiili fi-8-ridged and furrow-’ed : monoecious, cones small, fin., cylindrical wdth 
'about 60 fruits ; seed with stylar wing 6 mm. , ' ■ ” ' , ' - 

- Santalaceae (26/250), an order; of essentially tropica! trees with' few representa- 
tives in N. Temp, {Thesium, herbaceous). Flowers,- small, hermaplrrodite, apetalous,, 
5*-4-merous: perianth may' be gamophyllous ' and tubular, the ovary inferior, with 
biisal placenta bearing i or more ovules without- integuments ; Phnit i: -seeded: tnaiiy 

SaEtaltim albiiisij Sandalwood, a 'small evergreen tree (40-50 ft.) of S* India, 
cuib, 'gregarious in scrub-forest in My^sore, hemiparasitic on ro'ots of adjacent plants: ' 
_ leaves' opposite, flowers brownish-purple; in : small axillary and terminal panicles,. 


4*merous; stamens 4, alternating with lobed outgrowths of receptacle- cAip ; ovar}^ 
with central placenta filling cavil}’, and rudimentary ovules. Fruit a small driipe, -lin. 
diam., with hard r-seeded sclerocarp, taken by birds. 

Loramthaeoae (21/850), a group, of iiemiparasitic shrubs of tropica! 'forest ' 
{Nnyisia of W. Australia, 30 ft., iion-parasitic), leaves opposite, flowers triiiierous, in 
dichasiai or triad-systems. Full type 3,+ 3 perianth, ^3 4*. 3 stamens, and gynoecium 
of 3 carpels, but so reduced that there is now no ovary-cavity or ovules : the embryo- 
sacs arise in the fused parenchymatous tissue, or the cavit}" is indicated by mere slits 
following the case of Sankhmi. The fruits specialize as bird-distributed ' berries h 
the seeds being represented by masses of endosperm with included cmbr\'os : cf. 
indig, Vm 7 tm album (Mistletoe) as last northern stray, and Lora/?/h/s, 300. 

Isorantliiis longifloras, commonest Indian form, a large parasitic bush on 
Sal, ]\Iango, and even Chir. Leaves broad . and coriaceous, flow’ers in unilateral 
racemes, perianth-tube to af in. long, slightly curved, scarlet or orange, bird-pollinated, 
with 5 free segments reilexed ; filaments inserted on perianth-tube, 'with anthers pro- 
jecting, style 55 mm., to the level of the anthers; Berry oblong with viscid pulp, 
•| in., bird-dispersed in the manner of Mistletoe. Viscum album common on Olive and 
Qucrcus Ilex in NW. hill-forest, dioecious and fly-poliinated. 

Arcetithobiiim mimitissimum, a minute parasite on Piuus exceka, shoots 
articulated, green, almost moss-like, in.-; another extreme case of reduction, 
dioecious ; staminate dower with monothecic anthers on segments of perianth (4“-5), 
the carpellary flowers only just emerging from die bark. The smallest Dicot. plant. 

Broteaeeae (50/1100), a remarkably isolated family (Proteales, Eiigler, 1912) 
of trees and shrubs, characteristic in S. Hemisphere (Australia, S. Africa), a few 
extending North {Hclida) of IMalay and S, India, H, lanci/olm, S. Japan, the farthest 
■North. Flowers of very uniform organization, very distinctive, usually 4-rnerous, 
with 4 stamens carried upon individual zones of growth with superposed perianrh- 
segs.^ and so appear!, ng ‘ inserted ^ on them. Gynoecium of a single superior carpel 
(and so ilir an ancient apocarpous series), with many, fewg or i ovule. The plants 
commonly present extreme xeromorphic adaptations; the flo\vers may be highly 
conspicuous and bird-pollinated, the fruits massive w’oody pods. 

G-revillea robiistas Silky Oak of E. Australia, : Giilt,, a .large ; tree,' with;: c 
pound leaves, bipinna tely segmented. Flow^ers golden-yellow in clustered racemes 
(3-4 in.) on short spur-shoots. Fruit a coriaceous follicle, fin., with 1-2 seeds. 


Aiigiosp : ]\IonocotyledQns — Palmae.; 




MONOCOTYLEDONSi a large section of Angiosperms collateral with’ 
modem Dicots., convergent oiilj in retention of an older phase of Monochlamydeoiis 
state ' of floral organization, and comprising -a large number of widely divergent 
series expressing most advanced phases of specialization in. some respects, and of' 
further reductions in others, in somatic organization as well as in floral construction. 
The tree-phyla (Palms) have no cambial increase of timber, and the stems are 
predominantly vionaxial \ but this is counterbalanced by the immense size of the 
foliage-leaves, and freely-branched inflorescence-systems. All tend to the limiting 
condition of a trimerous eucyclic type of flower — passing to extreme phases of reduc- 
tion in anemophiloii-s inflorescence-aggregates (Grasses), or to the extreme elaboration, 
of individual entomophilous floral mechanisms (Orchids). The single cotyledon of 
the seedling, indicated as characteristic of the class as a whole, is comparable with 
the single posterior 2-keeIed prophyli of the vegetative laterals in many types, as 
a specialized gamophyilous structure replacing two initial primordia. 

I, PalHiae (128/1000), typically monaxial arboreal forms, with leaf-lamina 
secondary on a hooded petiolale scale-base, plaited fan-wise and segmented by the 
decay of strips of surface-tissue (palmate -type), to be subsequently elongated on a 
rachis-growth (pinnate-type). Wholly entire leaves occm .{Corypha] King Palm, 
and juvenile stales) : bipinnation in Caryota \ basal pinnules are commonly spinous,- 
subserving xerophylic bud-protection of the apex ; the leaves spirally arranged, with 
persistent leaf-bases (similarly protective), or abslricted with clean annular scars. 

lujlorescence-syskms^ terminal or axillary, retain older more generalized raini- 
fication-scbenies, to inultibranched panicles (30 ft.) with thousands of flowers (to 
Csoo50oo)5 or reduce to cymose systems on condensed spadix-growths : large pro- 
tective bracts of leaf-base construction (spathes) may subserve protection of younger 
:';parts", or, developing' fruits.:, " 

The growth-period is often monocarpic with T-panicle. Lianoid forms present 
extended internodes {Calamus) with spiny Mora' as leaf-rachis or inflorescence-axis- 
The monaxial stem may reduce to a rosette-habit, with crown of fronds in the 
manner of a Cycad {Phoenix acaulis) or may become rhizomatous at the surface or 
subterranean in the manner of advanced ferns {Kipa^ swamp-type, ACmnorhops, 
.xdesert 'xerophyte)., ■■ ''■■■y' 'V 

Fioic-trs, trinieroiis, and commonly much reduced, tending to dicliny withdimit 
in dioecism, fiiiidarnentally of encyclic type, per. 3 -f- 3, and. 3 -f 3, gyn. 3, apocarpous 
to typically syncarpoiis, with floral output reduced to i seed per loculus, and com- 
monly restricted to, i seed per flower in a, berry or drupaceous fruit. The seeds 
store fat in endosperm-tissue, or celluloses in its walls, the endosperm simple, in- 
complete with cavity, or M-uminaied h The stems may Store large reserves of starch. 
Xeromorphic specializations of all kinds commonly prevail in all vegetative and 
reproductive parts. The range of type in such an isolated series is so great that 
classificatiort b}' one character more than another is wholly empirical. Forms with 
older palmate leaves seem more archaic on the whole, as comparatively few and 
residual, tliough advanced in other respects. The family is essentially tropical of 
moist 'regions - but may range to dry tracts {Nanmrhops) with external xeromorphic. 
details. Chamaerops humilisj a bushy form, 20 ft., alone extends to Europe (with 
Plmnlx as introduction in Greece, , &c.). Hardy Chinese forms will flower’ in the 
/:;bp6n,' ; :^':of ■Kuglahd /. j, ' ■' ^ : , - v' t ■' ■•, : ,, ' ''t- ,y:^- 

Phoenix dactylifera. Date Palm -of SW. Asia and Sahara, to 120 ft., monaxial'' 
with pinnate foliage (-7 -re ft.), stem clothed with old leaf-bases, dioecious. In- 
florescence much branched, axillary ; staminate flowor with 6 stamens ; carpellar}' 
flower of 3 + 3 perianth, inner series protective, . 5 min., and 3 carpels, apocarpous 
with distinct stigmas. Fruit as 3 berries'/ i -3 in.,; each with i elongated seed (i in.);~ 


the small embryo half-way along the seed,. and the endos|>erm horny with thick 
cellulose walls. Cult, in vars. and propagated by suckers. 

^ syivastris of India* on: low ground and along river-banks, gregarious-and 
cult., tapped; 40 ft., similar in habit, leaves 7--r5 ft., fruit i in. 

P. m'aulis common in forests of Sal, Chir, and Eng. Stem an ovoid tuber. 

Chamaei'ops hniniliSj a bushy., form, ^20 ft., with palmate leaves, stout stem 
and tufted growth ; the gynoeciiim ,of 3 carpels slightly cohering below, each with 
stigma, only one set seed. As great monocarpic type cf. : — 

'Ooryplia umbraetilifera, -Talipot, Palm, Ceylon and S. India, cult., to So ft., 
and 2-|- ft. diam, annulate, growing 17-40 years, leaves 8-16 ft. diam., palmate, cut 
in 80-100 segments, 6 in. wide, and halfway down. Terminal panicle 10-20 ft,, 
pyramidal ; Bowers hermaphrodite, ovary 3-lobed, 3docular ; BVuit of i carpel-lobe, 
I'l in. diam., drupaceous, globose; seed iS mm., with small embryo in horny 
uniform endosperm with thick cellulose walls; output ton of seeds. 

C. 'Falura^ representative sp. in Bengal leaves cut less than half-wa}’ down. 

Borassus ftabellifei’, Palmyra Palm of Trop. Africa, cult., to loo ft. and 2 ft. 
diam., annulate ; leaves on long stalks, palmate, 3-5 ft. diam., cut in 4o-8a segments. 
Dioecious, inflorescence of massive mmuli (spadices) with close-set bract-scales and 
the staniinate flowers in small cymose clusters, immersed under scales and emerging 
one at a time to function : carpellary dowers large (i in.) immersed, the stigmas 
alone protruding, ovary with separate . loculi. Fruit a massive fibrous drupe, 
6 in. diam., with 3 large p)yrenae in sarcocarp-pulp ; seed incompletely rillecl with 
liorny endosperm. 

Lodoicea Seyehellaviim, Double Coconut, monotype of Seychelles Is., to 
120 fi\, palmate leaves, socket-!)ase, dioecious: staininale spadix, 3 ft., flowering, 
continuously for several )'ears ; carj^ellary flower 3-4 in. diam. ; Fruit a fibrous drupe, 
full sige in 4 years, mature in 7- to, seed i-| ft. long; fruit 40 lb. weight, in clusters 
of 4-1 1 : endosperm in. deep, solid. 

Cocos niicifex'a, Coconut, Polynesia, cult. ; Stem smooth, annulate, to 80 fr., 
leaves' pinnate, 6-12 ft., leaflets 2-3 ft,, mmmecious, with stout spadix (4-6 ft.) with 
drooping branches ; staminate flowers numerous in up)per Iwanches, 10 mm., 3 outer 
pe.r, seg, large and coriaceous, stamens 3 + 3: carpellary flowers few, at base of 
spadix-branches, i in„ witli massive perianth-segs. and ovary syncarpoiis, 3-lociilar. 
Fruit a large 3-angied fibrous drupe (i ft.): sclerocarp with 3 basal pores to ovary- 
loculi, ‘eyes I one non-sclerosed. Seed 5 hr. long, ovoid : endosperm white, storing 
fat, I* in. deep (copra), cavity of seed subserving flotation, embryo imbedded oppo- 
site soft 'eye b conoklal, | in..:' fruits lake a year to mature; a tree produces 50“ioo 
nuts-a'3'eai% 

Biaeis giiineeusis. Oil Palm of Trop. Africa, cult, in Tropics in vars,, 10 
roo ft., with pinnate foliage and stem clotlied with spinous leaf-bases; more or less 
dioecious ; staminate inflorescence an aggregate of cylindrical spikes, flower with 
6 stamens on a ‘ column ’ ; carpellary .system of cone-like s])iral aggregates, giving 
clusters of fruits the size of a walnut, with oil in sarcooarp; sclerocarp with 3 ‘ ej es’, 
one functional, 10 mm. : seed with white fatty endosperm. 

Calamus teniiLs* Canes, of Sub-Himalya, in damp forest, stems slender, 5 innu, 
forming cane-brakes, leaves pinnate, i~2 'ft., wiih thorny flagellum of modified 
leaflets and inflorescence bracts; monoecious, staminate flowers small, in spikelets; 
carpellary flower with scales' in symmetrical .pattern (suggestive of phyllotaxis) 011 
massive ovary with plumose stigmas. In fruit {-| in.) the,- scales clotlie tlie outer 
straw-coloiired surface imbricating downwards; seed i, with honij^ endosperm, 

" C* B-otang of S, India, very similar; other ,sp. (200) may be powerful climbers, 
1 00-400 ft., with ciiaracteristic habib' leaf-rachis Mora'l and similar flov^-ers and 
fruit. Cf. large l)rown polished kaly fruits' of Mapkia Puffin (Sago Palm of K. Africa), 
in,, borne on distichous ramifti. ' ' ' ' 

Caryota ureiia, Mbar Palm; in' evergreen forest of W, Ghats, and liiil forests 


of-E*, to 50 ft., with bipiBiiate frondose leaves,. -to 20 ft. by 10, with cuneate segments, 
mondcarpic: terminal inflorescence, iO'-i2 ftl', flowers first, and laterals in sequence 
■to extreme base of .stem, with long and 1 slender' tassebramuli Flowers in triads, 
'carpellary T and staminate T'; the .latter'"’ with 'numerous stamens (40-45); car- 
pellary flower siib*g!obose, ovary , 3-locular. • 'Fruit globose, | in,, with i (3) seeds, 
endosperm hard and ruminated. - 

; Aroca Cateeliii, Betel-Nut Palm, cult..; to ,100 ft, with smooth annulate 
siein, 6~9 in. djani.; leaves pinnate, -4-6Tt. Inflorescence below the leaves, monoe- 
cious, branched ; staminate flowers at end of ramuli, small, normal ; carpellaiy 
flowers at base of rainuli ; ovary syncarpous, unilocular, with 3 stigmas, and i basal' 
erect ovule. Fruit a fibrous scarlet drupe, 2 in. long. Seeds i im, sub-globular, 
with beaulilully ruminated endosperm, thick cellulose walls and fat-storage. 

Aredga sacebifera, blalay Sago-Palm, cult; Monpcarpic: stem 24-40 ft., 
densely clothed with fibrous remains of leaf-bases, leaves 20-28 ft., pinnate, in dense 
crown. Inflorescence much branched, 6-10 ft., with pendulous laterals; lateral 
systems function basipetally, flowers commonly in triads with carpellary T. Staini- 
nate flowers i in. long, with numerous stamens; carpellary flower i in. diani., ovary 
3~locular; Fruit 2 in., seeds 2-3, compressed, endosperm simple. Starch-storage in 
main axis (sago), spadix tapped for sugar (toddy). 

, and . halpphytic in all Trop,. Asia, giving: 

on mud-banks of tidal estuaries. Stem a branched, creeping, rbizonie, rooting 
below, witli'crowns of pinnate fronds, 15-30 ft.,; leaflets coriaceous, 2-4 ft. : Flo\yers 
inoBoecioiis, in packed spicate systems. Staminate flowers in cylindrical spikes, 
perianth segs, 3 + 3 ; vStaniens 3 on a column': carpellary flowers on a globose head, 
3 carpels- distinct, i -seeded. In fruit the whole enlarges to a globose aggregate,, 

I ft. diam., of angular drupes, with surface-facets, sclerocarp fibrous-fleshy; llie seeds 
2-3 im, w’ith horny endosperm and central cavity. 

Cf. Phyklephas of Trop. Amer., Vegetable-Ivory, for very parallel ecological 

II. Pandanaceae (2;/ 220) including comparable phases of extreme reduciion- 
specialization, as arboreal forms with monaxial or branched liabit, climbing' or 
rhizomatous, of estuarine and tidal swampTorest, with stilt-roots, leaves coriaceous, 
linear, in 3 'spires' (Screw-Pines). Commonly regarded (since apocarpous and 
-destiliiie of perianth as extremely a.rchaic, and placed on a level with indigenous 
Sparganmm- nnd Tvpha (Eiigler, 1886) ; more probably convergent only in adaptation 
to swamp-habit.) 

' Pandanus teetoriiis ( = 6 doraiissfmtis)y of coast-forest, gregarious, as a zone : 
above high-water, and much cult.; Stems to 25 ft on strong stilt-roots; leaves 
3*- 5 ft spinous on, edges; dioecious; inflorescence terminal or axillary ; staminate 
with pendulous ramuli and floW'Crs clustered, without perianth, of numerous slaniens 
OR a ' column in axils of white, fragrant, sheathing bracts. Carpellary flower of 
4-12, closely aggregated carpels, each with i ovule. In fruit the entire system fuses 
to a massive drooping ' syncarpium' ' of scarlet' drupes, each several-seeded within' 
a common sclerocarp. 


Angiosp : Monocot : Gramineae. 


XVI. 


GRAMINEAE (314/4000), a great series ^ of aiiemopliilous Monocots* of 
specialized habit, essentially rhizomatous, convergent with Palms in arboreal examples 
(Bambuseae), but more characterisdcally reduced to herbaceous habit and prairie-land 
formation The essential departure of the grass-type centres in loss of the erect main 
(primary) axis, and substitution of a. perennial shoot-system at the ground-level, or ^ 
below, sending up erect slender shoots (culms) of seasonal habit, with greatly extended 
iiiternodes and distichous leaf-arrangement, with telescopic growth-effect. Rarely 
monaxiai (by culture) Za?, or -annual (cult, cereals). The leaves are simple, with 
sheathing base, ligular vestige of primary apex, and secondary linear lamina-extension 
with parallel %'enation. The inflorescence is freely panicled, with many grades of 
reduction-specialization ; the flowers on ultimate ramiili reduce their perianth- 
segments in correlation with aggregation to special ^spikelet' inflorescence-units, of 
distichous construction, in which the subtending bract (lovrer pale) and 2 -keeled 
posterior piophyll (upper pale) acquire a special protective value, and the limiting 
contact-cycle of 2 ‘ sterile glumes ’ constitutes an additional involucre to the system. 
In the limit the flowers of a spikelet may reduce 10 i only. The general scheme attained 
is remarkably uniform ; herbaceous types of the N. Temp, express limiting cases of 
reduction-specialization in connexion with xerophytic prairie-concliiions and adapta- 
tion to a short season. 

As extreme examples of divergent lines in tropical regions, cf. : — 

Bambiisa,' Banibo with a,.ssociated genera (13) distinguished by special 
details of flower and fruit. The- typical primary grass of Iropicai forest- formation, 
''■arboreai ' and ‘ gregarious, as nearer the prototype of the family. ..Woody ciiinis-'': 
to 100 ft. are shot up in a month of the wet season, with branching beads of distichous 
foliage and branching panicles of flowers ; the latter hermaphrodite, with full spikeiels, 
normal glumes and pales, vesiigial perianth of 3 segments, 6 stamens {3 -f- 3), and 
ovary with 3 free stigmatic plumes, unilocular with one anatropous ovule on the 
posterior side (against rachis). The fruit is a dry caryopsis with endosperm storing 
starch, and is shed as *' free " grain. 

II, Zea Mais, expressing an advanced t}'pe of cereal, as a special limiting case 
of tropical cultivation, is an ariiiicial strain of Eiuhlacna mcxicana. Now monaxiai. 
monocarpic, annual, diclinous; to i2'~i5 ft., the vegetative branching of 
superseded : staminaie flowers in a branched terminal distichous panicle, the spikeleis 
2-flowered and in pairs (T and T'), stamens 3, with normal glumes and pales. 
Carpeliai*}^ flowers in lateral systems, reduced to massive axis with high vrhorled 
phyllotaxis (4-8). spikeleis paired and 2-flo\vered, but one merely a rudiment ; ovar}' 
with large ovule and single siyle-fllament, to 6 in. long (collecting ‘ silks ' of young 
'cob Fruit as naked grain, not detached, growth of pales and formerly protective 
glume suppressed ; seed large, confluent with ovary-wall ; endosperm solid with packed 
starch : cull, in many vars. 

III, SaccbanarE officinamm, Sugar-cane, cult, in T ropics to S. Europe ; 

6-12 ftJ'iigh and 2 in. diam, ; herbaceous type of seasonal savannah. Stem annulate, 
with' short internodes (3'~6 in.); panicle terminal, 1—2 ft., pyramidal, plumose, rniilii- 
branched ; spikeleis on end-ramuli paired (sessile and stalked, T and T'), i-flowered, 
no avms but the glumes densely hairy ; stamens 3, stigmas 2, lodicules functional : 
seed enclosed in pales, spikelet abstricted, and dispersal by aid of tufted glumes,. A non- 
flowering var. cult. ■ ' ■ . ^ ^ ^ ^ 

IV, Oryza sativa, Rice, Swamp-type, of E. Asia, the oldest food-grain, cult, in 
vars. : a much reduced form,- 2-3 ft., with small panicle, 6 in., spikeleis reduced to 
I flower, glumes small, pale awned -(or not), stamens 3 -k 3, stigmas 2, iodicuies 
present, Spikelet detached in fruit, 'Witb seed enclosed in folded bristly pale (8 mm.) 
with awn, 8 mm. Endosperm solid with packed starch. 

As Indian Bamboos, cf. ' 
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Bambnsa TiiMa, common Bamboo of N,. India on alluvial flats by streams/ 
gregarious, cult., flowering casually; culms densely tufted, 20-70 it., intemodes 
1-2 ft.5 and; 2-4 in. diam. ; sheaths 6-9 in. long, investing and guiding. theyoung 
gixwvth : follagedamina' 6-10 i. ' Flowering-culms leafless, producing an 

immense niultibranched panicle; spikelets clustered, 1-3 in. long, with 4-6 fertile 
flowers; stamens 3 + 3, anthers exserted, purple, • stigmas 3; fruit (carjopsis) 8 iiim. 
long, grooved on one side, shed ‘ clean ’ from pales. 

B. arnndinacea, Thorny Bamboo of Cent. India, cult., gregarious in moist 
deciduous forest, and by streams, monocarpicr culms 50-120 ft., internodes 
I2~r8 ’in., and 6-7 diam., wails thick (t-2 in.) ; leaves, small and thin (Sin.). Large 
leafy branches bending over, and ■ brancblets with sharp spines at nodes, entangled : 
spikelets sessile, i in., 6 stamens and 3 long plumose stigmas. Culms flower out 
gregarioiishx 

B. poiyiaorplia of damp deciduous forest, and gregarious with Teak' in Burma,; 
tufted cuirns 60-80 ft., internodes 12-30 in. and 3-6 diam. with relatively thin w-alls. 
Tops branched, ' gracefully bent, . with branches in Ciali-whorls ’ : foliage-leaves 
4-6 in., spikelets sessile, clustered, f in. • Fertile flowers 3, with several empty glumes. 
Moiiocarpic, flowering out gregariously at long intervals (60 years). 

Bendroealainiis strietns, ‘ Male Bamboo ^ commonest and hardiest of Indian 
sp., in dry deciduous forest, with Teak (Myinwa). Culms 20-50 ft. high, and 2-3 in. 
diam., or i in. and solid in dry regions : leaves 4-10 in., linear : Inflorescence a distinct 
xeromorphic type ; spikelets hairy in globose stellate heads, i in. diam., with hard- 
tipped glumes, empty ’ glumes, numerous and assisting protection, fertile flowers 2-3 : 
stamens 3 + 3, no loicules, and i hairy elongated stigma. . Caryopsis enclosed in 
hard pale-sheath ; flowering casually or gregariously. 

B. Hamiltoni, culms to -So ft. and 6-7 in diaim, arcuate in dense thickets, 
Burma, and cult., flowering sporadically ; flower capitula semi-globose, in. Con- 
spicuous eye-like marks on lower nodes from suppressed buds. 

D. giganteiis, of Burma, Wabo, the largest stem; densely tufted, culms to 
' 100 ft. and 8-12 in. diam., wall -I in. thick. Spikelets -I in., 2-5 in aggregate, on long 
•spikes, spaced about in. 

Ceplialostaeiiyum ' pergraeiie, Tinwa,- commonest Bamboo of Burma: tufted 
culms 30-40 ft., 2“3 in. diam., leaves 6-14 in.; flowering gregariously ; Inflorescence 
of small globose heads, spaced at 2-3 in. on wiry rainuli of a large leafless panicle: 
spikelets with many empty glumes and few fruits. 

Meioeanaa bambiisioides the most aberrant form, gregarious, Arakaii : Culms 
distant, from vigorous rhizome extending laterally, 40-70 ft, high, 1-3 in. diam., bare 
below panicle 3 ft. and spikelets fascicled at the nodes, - more or less diclinous, 
stamens 3 + 3. Monocarpic, flowering out at intervals of 30 years or so, for biindreds. 
of sq. miles : the characteristic fruit increases to the size of an inverted pear. 3-4 in., with - 
long pointed beak ; the massive wall stores starch, without special protective mechanism 
or vitality, the single large' seed, I in., has no endosperm, but a massive scuteiliun to 
the small ^ embryo "-region. On germination the scutelium digests directly from the 
ovary-walk 


. GYMNOSPERMS:. I. Coaiferae- — Pinoids, restricted to representative 
species ofN. Temp, genera in liimaiy a and Hiii-forest. 

Finns exeelsa, Blue Himaly'an Pine, gregarious at 6-12,000 ft., to 100-150 ft. 
high, cones 6-12 in., in groups of 2-5, with soft scales ' and terminal umbo -of 
P. .SVrdiwrtype ; cones ripened , in second season. Five-needled. 

, ■ P. longifolia, Chir, gregarious in outer ITimalya at 1,500-3,000 ft« ; cones large 
and massi\"e, 6-8 in., with hooked' apophyses, ripened iir second season : leaves 
slender and pendulous, to 18 in. , Three-needled. - ■ . 

Also cf. 7 L Khasya, gregarious in Burma, cones 2-3 in. : P. Gerardicma of NW.,,' 
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Himalya, 3-neeclled, cones massive, 6-9 in., seed-wing inefficient; P, Merkusn] 
Burma, to 100 ft. and 5 ft. diam., cones 2“3 in., two-needled, associated with Eng 
and Peniac 7 ?ie, as showing possibilities of the genus. 

Cedms Deodara, gregarious in W. Himalya, at 4-10,000 ft. in damp forests on 
outer ranges, to 240 ft., and 10 ft. diam.; end-branches drooping, flexuous; foliage 
dark-green, needles i in., on tufted spurs ; , cones woody, 4-5 in. ; flowering in Sept. 
Oct., and ripening cones in 12-13 nionths. 

Abies Piiidrow, a tali tree, 200-250 ft., feathered to base, of low-level forests of 
W, Himalya ; branches drooping, needles 2-3 in. ; cones 4-7 in. erected, violet- 
black, without projecting bract-scales. 

Picea Morinda, a tall tree of NW. Himalya, 100-200 ft., with peculiar pendu- 
lous ramuli, 1-3 ft., needles i-i-| in. ; cones large, cylindrical, 6-8 in., pendulous, 
broad brown scales with thin rounded margin. 

Tsuga Bmnoniana, to 120 ft. and 9 ft. diam., gregarious Central and E. Himalya ; 
leaves l-i in., pectinated, cones | in. ■ 

Larix Griffithiz, E. Himalya, at 2 miles elevation, deciduous, branches long and 
pendulous, foliage pale-green, cones 2-3 in. long with reflexed bract-scale. 

Cupressus tomlosa, semigregarious in outer ranges of NW, Himalya, a large 
tree with horizontal branches ; cones -I in., ripened in second season. 

Juniperus macropoda^ gregarious on dry ranges, a small tree, 50-80 ft., with 
dimorphic foliage ; berries blue-black, in., resinous, taken by birds. 

II. Coniferae — Taxoids : the only Conifer in the W. peninsula is PodocarpuB 
latifolia, Hills of S. India, a large tree with fine leaves, 4-7 in. by 1-2 in., pectinated 
in 2 rows, and appearing opposite, with effect of pinnate foliage : seed | in. globular, 
purple, succulent, erected on elongated succulent axis (i in.). 

Taxus baceata, in shady ravines of Himalya, at 2 miles elevation, and Hills of 
Burma, shows range of this ancient type. 

III. Oycadaeeae, with monaxial palm-habit, and crown of pinnate foliage- leaves. 

Cpcas-type alone represented, 5 sp. « 

Cycas eiremalis, moist forests of S. India, 15-40 ft., and 100 yrs. ; stem with 
leaf-scars, foliage-leaves 5-9 ft,, pinnules flat. Staminate cone 1-2 ft. ; Carpels on the 
main axis, to i ft. long, with 6-12 ovules. Seeds i in., yellow-red sarcotesta; endo- 
sperm storing starch. 

C. revoluta of Japan, commonly cult, stem 6 ft. with old leaf-bases, leaves 
pinnate, 2-6 ft., ‘margins revolute; carpels 4-9 in. long, with 4-6 ovules: cf. C*. 
siamensis in Eng forest, carpels with 2 basal ovules. C, Rumphii of beach-forest, 
Coco islands, may give 50 ft. shaft and 18 in. diam., seeds 2-3 in. long. Interest 
botanical rather than silvicultural 

While the Cycads with the specialized monaxial habit of Tree-Ferns and Palms 
can never have been the precursors of modern Angiospermous trees, special interest 
attaches to G-netales; less to Ephedra with reduced foliage and photosynthetic 
ramuli than to Gnetuzn, species of which still remain in the form of lianoid types in 
the original station of Tropical forest : cf. — 

Gnetiim scandens, an immense evergreen climber of Hill-forest of S. India and 
Burma, trunk 9-1 2 in. broad, flattened, with anomalous vascular structure ; leaves 
decussate, broad, net-veined; flowers, dioecious, whorled, in clustered catkin-like 
systems, 2 in, : Seed, i in., drupe-like with edible orange-coloured ‘ sarcotesta I 
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